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This 1,500,000-gallon Horton Spheroidal elevated steel water tank 

was designed and built by CB&l to serve the City of Wheaton, 

Illinois. It is 130 feet to bottom... has a 30-foot range in head. 
Horton Spheroidals, introduced by CB&I in 1958, are built in 


Standard capacities ranging from 200,000 to 3,000,000 gallons. 
Contact our nearest office for full details. 


332 SOUTH MICHIGAN AVENUE 
CHICAGO 4, ILLINOIS 





OFFICES AND SUBSIDIARIES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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Streets are back in use faster 
WHEN YOU SPECIFY CLAY PIPE 
with Factory-Made Compression Joints 


Speed is important in any sewer project. But 
when the project ties up an important artery of 
traffic, every hour counts. Lower Allen Township, 
adjacent to Harrisburg, Pa., solved this problem 
the modern, efficient way: Vitrified Clay Pipe 
with new factory-made compression joints. 


CONSULTING ENGINEERS: Gannett Fleming Corddry 
and Carpenter, Inc., Harrisburg, Pa. 


CONTRACTORS: Intercounty Construction Corp., Hyattsville, Md. 
Berlanti Construction Co., Harrison, N.Y. 


a 


These outstanding new joints go together fast 

. . . keep labor costs down . . . yet provide a 
tighter, longer-lasting seal that stops roots and 
controls infiltration to the most rigid specifica- 
tions. Before you specify any sewer line material, 
investigate the advantages of never-wear-out 
Clay Pipe with factory-made compression joints. 
TODAY for assistance in fitting Clay Pipe into 


your sewer project . .. and be sure of the lowest cost with the 
best performance. 


) ) 
WERY| 
COMPRESSION JOINTS 


MAKE CLAY PIPE 
BETTER THAN EVER! 


a 





4 CLAY PIPE x77 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 1820 N Street, N. W., Washington 6, D.C. 
311 High Long Bidg., 5 E. Long St, Columbus 15, Ohio + 445 Ninth St, San Francisco 3, California + Box 172, Barrington, Winois - 1401 Peachtree St, N.E., Atlanta 9, Georgia 
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The trio shown in this 
picture includes two P.F.T. 
digesters and a gas holder. 








Close-up showing one of the 
P.F.T.-Pearth Gas Recirculation 
Systems as installed on 
Floating Covers. 


~ _ Louisville Helps Restore The 
Beauty of “The Beautiful Ohio” 


It is only natural that a city that has enjoyed such a tremendous business 
growth would also be one of the major factors in the “Clean Waters for 
Ohio” program. 

The engineering firm of Metcalf and Eddy designed Louisville, Ken- 
tucky’s modern sewage treatment plant which includes the following P.F.T. 
equipment: two 100’ Floating Cover Digesters with P.F.T.-Universal 
Metal-clad Insulated Aluminum Roofing, two complete P.F.T.-Pearth Gas 
Recirculation Systems, one 100’ Gas Holder Cover and two #1500 Heaters 
and Heat Exchangers. 

P.F.T. is again proud to play a leading part in another major step in 
the Ohio River Clean-up program. 
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Waste Treatment Equipment 
Exclusively since 1893 


PACIFIC FLUSH TANK CO. 
4241 Ravenswood Avenue 
Chicago 13, Illinois 
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Badger 


keadoVatie's' 


cost-cutting story is 
big as all outdoors 


. 


*Pat. ied for in U.S.A. 
and —_ countries. 


All over the country water departments are 
cutting meter-reading costs and increasing 
efficiency with Badger Read-o-Matic 
outdoor meter-registers. 

Accessibility is the big advantage of 
this self-contained register. Read-o-Matics 
are installed outside, often in convenient 
“reading stations” which a meterman can 
read quickly and easily. This system is safer, 
too, because it completely eliminates the 


dangers involved in climbing down into B dg Mi t Mig C 
underground vaults and other a a er C Cr : 0. 
inconvenient locations. 

Install this faster, lower-cost reading 
system in your water department. Write 
for literature or call your Badger 
representative for a demonstration. 








4545 W. Brown Deer Rd. 
Milwaukee 23, Wisconsin 
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Briefs 





Dialitus, (by Partially Oriented) starts a new feature; further details 
are presented in News—Here & There—Page 9A. 


Control of Filter Flies at the Villa Park, Ill., sewage treatment plant 
provided the operators with the considerable, if unwanted, opportunity 
to use a number of insecticides. This report is a record of what was used 
and how well it worked—Page 211. 


Assumption Parish’s New Water System required some 160 miles of 
mains that were installed in an area where the ground water table was 
always above the bottom of the trench, and where specifications required 
that all pipe be laid in a dry trench—Page 214. 


Thickening of Raw Sludge before pumping to the digester, in pilot ex- 
periments, indicates achieving optimum suspended solids loading and 
sludge blanket thickness for obtaining high solids concentration in the 
sludge—Page 218. 


Butterfly Valves, installed in the Chicago’s Centra] District Filtration 


Plant, will be used to isolate the basin for shut-down purposes—lPage 
223. 
Twenty Years of Progress in lon Exchange—A review of the ten most 
significant developments originating in this period which took ion ex- 
change from its beginning to the importance it holds today in the field 
of water treatment—Page 225. 

Sludge Gas Turbines for sewage plant heat and power, at the new 
Northern Outfall Works, London, England, will provide 100,000 cfm 
of air for the activated sludge aeration tanks, 1865 kw of electric power 
for plant operation, and 20 to 30 million BTU’s to keep the digesters 
between 85° and 90° F—Page 231. 


Hypochlorites: Materials and Handling, is the first of a series of four 
articles dealing with hypochlorite-chlorine materials and their use in 
environmental sanitation control—Page 233. 


Salt Water and Sand Infiltration—high water table and low gradient 
were among the problems that faced Long Beach, (N. J.), Township 
when they outlawed septic tanks and established New Jersey’s first 
sewer authority—Page 238. 

Forty-Second Annual Short School—(Texas Water & Sewage Works 
Association)—A review of the proceedings and papers that made this 
one of the Association’s most successful meetings—Page 240. 


Construction of a New Water Supply in Westchester County, New 


York, involved and overcame the construction problems encountered | 


in this high-cost, sensitive, residential area—Page 242. 


Toledo Adds Secondary Sewage Treatment Facilities which cost $9,500,- 
000 furthering their progressive improvement of their sewage disposal 
system—Page 246. 


Helena Valley Pumping Plant—Turbine driven, vertical dual volute 
pumps at the Bureau of Reclamation’s Missouri River Project handle 
300 cfs for the irrigation of 17,500 acres—Page 248. 


Metering Phosphate requires accurate threshold treatment; yet, water 
stabilization for distribution system protection can use automation ef- 
fectively—Page 251. 


5A 


NOW... 


re os -.- 


A PACKAGED PUMP STATION 
THAT meETS ew BE 
YOUR REQUIREMENTS 


ADVANCED DESIGN FOR GREATER 
EFFICIENCY 

Compare motor and pump assembly of 
this duplex sewage pump station with 
any other and see the TEX-VIT su- 
periority. Individual shaft for each 
pump and each motor. Four bearings 
per assembly instead of two. Heavy, 
corrosion protected steel shell. 


DIRECT PRESSURE CONTROLS FOR 
EXTRA RELIABILITY 

Exclusive TEX-VIT controls are actu- 
ated by pressure variation within the 
wet well. No compressor; no floats or 
other moving parts in the wet well. 


IMPROVED AIR CIRCULATION 

AND CONDITIONING 

Extra large blower provides complete 
change of air every 60 seconds. Air in- 
let and outlet are at opposite sides of 
Station to prevent short circuiting of 
air. Refrigeration-type dehumidifier. 
SUPERIOR COMPONENTS FOR 
EXTRA DEPENDABILITY 

Pumps, motors, controls, and other 
components bear the brand names you 
would expect to find in a Who's Who 
of American Industry. You know you 
get the best when you specify TEX-VIT. 
INSTALLATION TESTED AND PROVED 
TEX-VIT packaged pump stations are 
setting new standards. Names of muni- 
cipal and industrial users furnished 
un request. 

Let TEX-VIT help with your sewage 
lift problems. 


reX-vit 


SUPPLY COMPANY 


MANUFACTURING DIVISION 
Dept. W-6, Box 117, Mineral Wells, Texas 
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Spaltrode 


Trodemork 


A new and valuable accessory for Sewage And Drainage 
Sump Pumps... exclusively available with ““Chicago’’ Pumps. 








SIMPLE OPERATION 


No moving parts in the 
liquid. As liquid level rises 
in the wet well it exerts a 
hydrostatic pressure on a 
flexible bulb filled with a 
electrolytic solution of clear 
water and copper sulphate. 
The hydrostatic pressure 
squeezes the bulb, causing 
the solution to rise in the 
support pipe. The liquid 
level in the support pipe 
will always equal the liquid 
level in which the controller 
is submerged, since the den- 
sity of both liquids are 
equal. As the liquid within 
the support pipe rises and 
falls, it makes and breaks 
electrical circuits with the 
electrodes, activating the 
pump starters through con- 
troller relays. 








relelem Pia lt 
AND CHEMICAL 
COnroeationm 
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The SEALTRODE* Sealed Electrode Floatless Pump Con- 
troller has every advantage of other floatless controllers, plus 
these advantages of being sealed: 


* Electrodes never become insulated and coated with 
grease, oil or soap. 


Electrodes are never affected by corrosive elements in 
sewage and drainage water. 


No moving parts in liquid. 


Low original cost... eliminates need for dupiex float 
switches and float guide pipes. 


Low maintenance cost. 








TYPICAL 
PUMP 
APPLICATIONS 


SEWAGE 
PUMP 


SUMP 
PUMP 














PATENT No. 2,797,702 








Write direct, or contact Chicago Pump Company Distributors 
located in most principal cities, for bulletins and complete 
engineering data. 
Putting Ideas*to Work 
FOOD MACHINERY AND CHEMICAL CORPORATION 
HYDRODYNAMICS DIVISION 


CHICAGO PUMP 


622H DIVERSEY PARKWAY « CHICAGO 14, ILLINOIS 


© 1960 Chicege Pump 





News—Here & There 





“Mixing of the Waters” 


Our front cover this month features 
the ceremony of “Mixing of the Wa- 
ters” that highlighted the American 
Water Works Association convention 
at the Hotel Americana, Bal Har- 
bour, Fla. 

Representatives of 50 states and 
four foreign nations mixed waters 
from their home states or country in 
the pool, thus illustrating the increas- 
ing international awareness of the 
vital role played by water in the ad- 
vancement of civilization. 

The ceremony of the mixing came 
to a climax when Miss Jackie John- 
son, of Miami, Fla., was crowned 
Miss American Water Works Associ- 
ation. 

Lauren W. Grayson, retiring presi- 
dent of the AWWA, in thanking the 
delegates from the various states and 
foreign countries for participating in 
the ceremony, noted that they repre- 
sented 19,000 water supply systems 
serving 140 million persons. 

Grayson also commented on major 
deficiencies in our present water sup- 
ply systems and, he emphasized that 
corrective measures and projects to 
serve a growing population, which is 
consuming more and more water per 
capita will require the expenditure 
of billions of dollars in the years im- 
mediately ahead. 

Among the persons participating in 
the ceremony were: 

Miss AWWA: Jackie Johnson, 
Miami, Fla.; E. Jerry Allen, Seattle, 
Washington; A. J. Alter, Juneau, 
Alaska; G. E. Arnold, Phila., Pa.; 
E. L. Nordness, Madison, Wis. ; 
W. M. Conron, Stamford, Conn. ; 
L. H. Coult, Fairmont, Minn.; N. M. 
deJarnette, Atlanta, Ga.; G. W. Kel- 
sey, Providence, R. I.; H. C. Med- 
bery, San Francisco, Calif.; D. W. 
Jones, N. Miami, Fla.; J. L. Farley, 
Lynbrook, L. I., N. Y.; J. W. Jar- 
dine, Chicago, Ill.; W. C. Hague, Salt 
Lake City, Utah. 

D. D. Heffellnger, Alliance, Ohio ; 
W. S. Fincke, Honolulu, Hawaii; 
A. P. Jones, Houston, Tex.; R. H. 
Hess, Wichita, Kans. ; H. W. Hetzer, 
So. Charleston, West Va.; H. Camp- 
bell, Rock Springs, Wyo.; L. A. 
Jackson, Litle Rock, Ark.; H. A. 
Johnson, Danville, Va.; J. O. Jones, 


Pueblo, Colo.; P. Karalakas, Spring- 
field, Mass.; H. P. Stockwell, Otta- 
wa, Ont., Canada; C. C. Lanford, 
Greer, South Carolina; W. F. Tur- 
ney, Santa Fe, N. Mex. 

H. K. Anderson, Portland, Ore. ; 
B. E. Payne, Louisville, Ky.; H. A. 
Parkerson, Anniston, Ala.; E. D. 
Hawkins, Knoxville, Tenn.; B. L. 
Werner, Baltimore, Md.; A. Sabo, 
Kalamazoo, Mich. ; C. Spear, Delphi, 
Ind.; M. K. Tenny, Des Moines, 
Iowa; D. Travaini, Phoenix, Ariz. ; 
R. H. Trester, Omaha, Nebr. ; E. Or- 
tega, San Juan, Puerto Rico; E. R. 
Waldo, Billings, Mont.; W. Yegen, 
Bismarck, N. Dak.; R. Fuhrman, 
Washington, D. C. 





“Partially Oriented” 


We would like to call your at- 
tention to a new feature column 
starting in this issue. 

Water & SeEwaGe Works has 
been successful in obtaining the 
services of one of the leading en- 
gineers of England whose encount- 
ers with the world of today, and 
especially the water works profes- 
sion, have tended to produce a 
partially confused state of mind. 

Henceforth, Partially Oriented’s 
daily excursions into this field and 
the trials and tribulations experi- 
enced will be dutifully recorded in 
the pages of Water & SEwaceE 
Works. 











Partially Oriented on 


Dialitu 
S 
® | SEE THAT dialitus is now attack- 
ing waterworks staff, and [| am not 
surprised. This disease, (which takes 
the form of derangement of the ocular 
and mental senses), comes from 
watching too many dials for too long. 
Atomic power station supervisors get 
it in a big way ; but, with the increas- 
ing amount of automatic control in 
waterworks, pumping station attend- 
ants are beginning to drop from it all 
over the country. 

I can quite see how this comes 
about. A friend of mine has just built 
himself a new waterworks and, in the 


process, he has gone dial-mad. He 
took me up to vast panels of instru- 
ments covered with dials, and opened 
little doors here and there. Behind 
each door was fastened a bird’s nest 
of wires and valves and thingume- 
bobs. “Look—isn’t it marvellous!” 
he enthused, pulling open yet another 
door with enough works attached to 
the back of it to keep the Nautilus 
in motion for ten years. The marvel I 
had was how a well balanced fellow 
like him could believe he had got any- 
thing but a bundle of trouble there. 
If anything went wrong, I could not 
believe he would know how to put it 
right any more than I would. 

A century ago, the dials you looked 
at were simply connected to mechan- 
ical machinery. There is a large 
elderly clock which stands in a glass 
case outside one of my favourite es- 
tablishments. This has no modesty 
about concealing its uncomplicated 


CONTINUED ON PAGE 237 





Mattei Receives 
MSD Promotion 


Peter F. Mattei, has been pro- 
moted to the position of assistant to 
the executive director of the Metro- 
politan Sewer District, William Q. 
Kehr, MSD executive recently an- 
nounced. 

Mattei, who has served as Kehr’s 
executive assistant in the Classified 
service of the District for two years, 
has been given additional responsi- 
bilities in the unclassified service 
which will authorize him to coordin- 
ate the activities of MSD’s engineer- 
ing, maintenance and construction de- 
partments. His former position will 
not be filled, Kehr disclosed, in order 
to maintain the District’s established 
policy of keeping its executive staff 
positions to a minimum. 

Mattei, who holds a degree in civil 
engineering from the Missouri School 
of Mines and Metallurgy at Rolla, 
is a registered professional engineer 
and currently is serving as president 
of the School of Mines St. Louis 
Alumni Assn. He came to the Sewer 
District from Lambert Field Naval 
Air Station two years ago, where he 
served as assistant to the public works 
officer. 
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Insist on the dependable operation of... 


MUELLER: 
FIRE 
HYDRANTS 





nies 
mprov 
Post T 
4%4",4'2", 
5%", 64" 
Valve Opening 
Two or Three 


Way 


@ Just one fire hydrant that does not function 
when needed will disrupt your entire fire protection 
network. 

One way to assure the dependable operation of 
every hydrant in your system is to insist upon an 
effective hydrant inspection, maintenance and re- 
placement program. With such a program, valuable 
time is not lost connecting and disconnecting hose 
to an inoperable hydrant. 

To be doubly sure that each hydrant will work 
every time it is needed, insist on precision-engi- 
neered Mueller Fire Hydrants — quality hydrants 
with dependability “designed-in”. 

Compression-type main valves, automatically- 
force-flushed drain valve mechanisms and “O” ring 


f inlets available 


Flush T 
2%" V 


One Way 


stem seal are just a few of the quality features 
found in all Mueller Fire Hydrants. These features 
are typical of the great attention to detail in re- 
search, design and engineering that becomes a part 
of every Mueller product. 

The hydrants shown here are just a part of the 
full line of fire hydrants produced by Mueller Co. 
for municipal, industrial and private fire protection 
systems. 


Write for complete information and specifications. 


MUELLER Co. 


DECATUR. ILL. 


Factories at: Decatur, Chattanooga, Los Angeles 
in Canada: Mueller, Limited; Sarnia, Ontario 


. "1 , 
for ali hydrant 
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News—Here & There 


CONTINUED FROM PAGE 7A 





Large Dams Group Joins 
ASCE At Reno Convention 


Joint sessions with the United 
States Committee on Large Dams 
feature the program of the national 
convention of the American Society 
of Civil Engineers which will be held 
in Reno, Nev., June 20-24. 

More than 100 papers sponsored by 
11 of the Society’s technical divisions, 
will be presented during the five day 
convention. Registration is expected 
to exceed 1,000 persons. 

The U. S. Committee on Large 
Dams is the American segment of the 
International Congress on Large 
Dams, in which 44 nations of the 
world participate. It will hold joint 
sessions with ASCE’s construction, 
power, hydraulics, and soil mechanics 
and foundations divisions, and will 
also combine with the power divi- 
sion in a field trip to the Upper 
American River Project. 

Together with the emphasis on 
problems related to dams, engineering 
aspects of other water matters will 
occupy considerable attention at the 
meetings. Both the waterways and 
harbors and the irrigation and drain- 
age divisions will sponsor four ses- 
sions, at which a total of 27 papers 
will be presented. 

Several of the papers to be pre- 
sented are concerned with the con- 
version of sea water for domestic, 
agricultural and industrial purposes, 
and the problems involved in the utili- 
zation of land with a saline content. 

The sanitary division will hold 
three sessions, as well as a joint ses- 
sion with the construction division. 
Three sessions also will be sponsored 
by the soil mechanics and foundations 
division and the structural division. 

In addition to the power division- 
USCOLD field trip, other field in- 
spections are planned by the sanitary 
division to the Squaw Valley sewage 
treatment plant; the pipeline division 
to the Sparks facilities of the South- 
ern Pacific Line Co., at Sparks, Ne- 
vada ; and the highway and construc- 
tion division on a tour of Nevada and 
California highways. 

The Sacramento Section of ASCE 
and its Nevada Branch are hosts for 
the Reno convention. General Chair- 
men for the meeting are R. Robinson 


Rowe and Dean Howard B. Blodgett ; 
Program chairman is Stewart Mit- 


chell. 


Long Range Estimate of 
Pennsylvania’s Water Needs 


An estimate made by Col. Truman 
H. Setliffe, District Engineer of the 
Army’s Corps of Engineers, set the 
cost of developing the water re- 
sources of the Delaware River basin 
to meet the needs of the Pennsylvania 
area for the next half-century at 
$264,000,000. The estimate was made 
public in a 40-page illustrated book- 
let recently released in Philadelphia. 

The main aspect of the plan would 
be the construction of eleven major 
reservoirs along the Delaware River 
and its main tributaries. The area 
involved extends 265 miles between 
the western slopes of the Catskill 
Mountains in southeastern New 
York State to Delaware Bay, and its 
present population of 21 million peo- 
ple is expected to double in the next 
fifty years. 

During this same period, the 
amount of water daily withdrawn 
from the Delaware River is expected 
to increase fourfold to approximately 
14,000,000,000 gallons. 

In addition to the eleven reservoirs, 
the plan calls for 38,300 acres of addi- 
tional recreational waters ; an increase 
in the flow of the Delaware and its 
tributaries to increase the water sup- 
ply ; a 46 per cent reduction in flood 
damage in the affected areas ; and the 
production of 385,000,000 kilowatt 
hours of power a year. 

A $93,000,000 dam and reservoir 
at Tocks Island, seven miles north of 
the Delaware Water Gap in Pennsyl- 
vania, would be the plan’s largest 
project. This would store 765,000 
acre-feet of water. 


Weaver is New Water Quality 
Chief at Taft Center 


Leo Weaver, former assistant di- 
rector of the American Public Works 
Association, Chicago, has been ap- 
pointed Chief of the Water Quality 
Section at the U.S. Public Health 
Services Robert A. Taft Sanitary 
Engineering Center in Cincinnati. 
The Water Quality Section, a unit 
of the PHS Division of Water Sup- 


ply and Pollution Control, operates 
the National Water Quality Network, 
a 71-station net for the nationwide 
determination of trends in water 
quality. 

Mr. Weaver, a registered profes- 
sional engineer and a graduate of 
New York University, joined the 
American Public Works Association 
as assistant director of research in 
January, 1959. Prior to that, he spent 
nine years as a member of the com- 
missioned corps of the Public Health 
Service, on assignment in North Da- 
kota and New Orleans, and from 
1952 to 1958 as Chief of the Refuse 
Sanitation Unit of the PHS General 
Engineering Program in Washing- 
ton, D.C. 

Mr. Weaver is the author of some 
15 technical papers. While with the 
American Public Works Association, 
he served as technical advisor of 
three manuals on sanitation and Pub- 
lic Works engineering prepared by 
APWA technical committees. In 
1957, he represented the PHS as its 
“outstanding young engineer officer” 
during Engineers and Architects 
Week in Metropolitan Washington, 
D.C. 


Standards for Electric Motors 
Dimensions and Ratings 


A new international standard 
recommendation for the dimensions 
and output ratings of electric motors 
has been published by the Interna- 
tional Electrotechnical Commission. 
Available from the American Stand- 
ards Association, IEC Publication 
72-1 constitutes the first part of the 
third edition of Publication 72. The 
second part, dealing with flange 
mounted motors, is in preparation 
and will be issued later this year. 

The International Electrotechnical 
Commission is the coordinating body 
for international standards in the 
fields of electricity and electronics. 
American interests in the work of the 
IEC are represented by the U.S. Na- 
tional Committee of the IEC, a 
branch of the A.S.A. 

This publication is available at 
$2.40 a copy from the American 
Standards Association, Dept. PR 
143, 10 E. 40th St., New York 16, 
N. Y. 
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Wash ington View point 
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While the Department of Commerce holds up (umtil October) on selection of a site 
for its fifth and final sea water conversion plant, trouble has developed over 
location of the fourth plant—planned for Point Loma, near San Diego. It has been : 
revealed in Washington that objections to location of the 1 mgd plant at Point Loma ~~ 
resolve around the intended use of nuclear processes to produce energy for dis- 
tillation of seawater. The government owned Camp Pendleton, near Oceanside, 
Cailfornia, may be the new location. 

WO. ee 


California congressmen are pressuring their Congressional colleagues to provide 
funds for a long-sought end: elimination of raw sewage being dumped into San Fran- 
cisco Bay By Defense installations at Benecia Arsenal, and Treasure and Yerba 
Buena Islands. Congress authorized construction of disposal plants at: these 
Installations both in Fiscal Year 1959 and 1960 — but didn’t appropriate any money. 


* AES See 


A city's police powers extend to regulation of smoke emissions from ships in 
the city's harbor, sco long as the regulation concerns public health, the U.S. 
Supreme Court has ruled. Case involved an action for violation of smoke-control 
ordinances brought by the City of Detroit against the Huron Portland Cement Co.,  —- - 
for smoke emissions from Lake freighters tied up at Detroit docks. The court agreed ~ 
with a lower court that the city could act under its police powers to protect the 
health of its citizens, despite the company’s elaim that, since it is licensed 
both by the Coast Guard and the Interstate ¢ ree Commission, it is not { spepe ce 
to local laws. é 

xk * 


The Corp of Engineers’ drive for authority 1 


bee re 


ere river flood-plains of the 






flood-prone areas, is getting the expected sapere in Congress. Such authority will 
be a part of the Omnibus 1960 Rivers and Har } bill, on which committee hearings — 
started in the Senate late in May. Theory is aged communities have been warned 
against building in such areas, they'll have persed time getting federal aid there- 
after if building is permitted and is damaged by floods. 


k kt @ ae 
Consulting engineers serving as individuals with government construction agencies ; 
have a good chance of getting a "raise" through doubled per diem payments under a 
new bill (S. 3488). Pay would go up from currently-authorized $50 a day to $100 a 
day, plus the regular $12 per day for travel amd expenses. The move is backed ‘ 
by most govermment agencies on the ground that at $50 a day as Bi a consultant is 


losing money serving the government, and it*s: ‘Betting ads Seco , to find con- 
sultants who are competent. ' 
Ww eg * * + 


Continuing research that it started in 1952, (at Lake Hefner, Oklahoma City), 
the Bureau of Reclamation has signed a contract for further investigation into 
the means of reducing evaporation from reservoirs and other water storage areas. 
Under the contract, Montana State College ww é 
the performance of a monolayer (formed by ¢: alcohols) in inhibiti ‘evapora- 
tion. “Although the compressed monolayers have power to reduce the « vais of 


water by evaporation," said a BuRec announcement, "the physical mechanism by which 
it exerts this effect is not fully understood,* 








has no chance of passage, professionals in 
AitS proposal to establish a new registration 
Engineer". Introduced by Maryland's Representa- 
sional way of saying it is for a constituent, 
ion), it would make it illegal for any engineer 
‘© having qualified under the new registration 
el the registration of "technicians". Backers 
2 engineering personnel. 


Wee ke te 
ion and Welfare's drive on <dbaree mills*— 


£ Virginia's Board of Education ordered a 

State laws that require approval by the 

a blasts at the "degree mill*® proctice have 

apport from professional societies of all 
Officials. So far, the results have been nil 


eek kx 


to problems of air pollution got further pushes 

on—one i ‘the other in the District of Columbia itself. In 

Congress, Penns Ser Clark pushed for action on a bill he and other 
Senators introduce in ry (S. 3103), to authorize further work on the 
problem ona nat ion: a the District, engineering-commissioner (Brig. 


Lous Motor vehicle fumes. 


reflected in a nw . oms during the past month. The Atomic Energy Commission 
issued its fourth quart eStatetient on fallout (it showed a decrease in radio- 
activity through January); The National Academy of Sciences issued a set of 

summary reports by its six committees on the Biological effects of atomic radiation 
(the gist: some new evidence indicates the genetic effect of low radiation doses 
might be less than previously estimated); HEW issued the first of a new monthly 
technical publication giving levels of radioactivity in the environment; and the 
Atomic Energy Commission sent all state Governors a set of proposed criteria by 


means of which AEC may relinquish and the states assume control of certain radio- 
active aie eke 
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As if to accentuate this concern with the effects of radiation on the nation's 
population, AEC announced it had received proposals from publicly owned utility 
companies in California and Oklahoma for construction of prototype boiling-water 
nuclear power plants of advanced design; and also designated two interim land 
burial sites, at Oak Ridge, Tenn.,and near Idaho Falls, Idaho, as burial sites for 
solid, packaged radioactive wastes. 
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The long and involved squabble between the Federal government and Virginia 
communities over disposal of wastes from the new Dulles International Airport at 
Chantilly, Va., s -headed for solution in Congress. The Administration proposed 
construction of a $28 tiillion sewer line which would carry wastes from the airport 
and from adjoining communities to the District of Columbia's Blue Plains disposal 
plant—with the proviso that the line might be turned over to the communities at 
some future time. Planning will be done and construction supervised by the Dis- 
trict's Department of Water and Sewers. Objective is to keep wastes out of the 
Potomac River above intakes for Washington, D. C., Alexandria, Va., and other com- 
munity water supplies—local communities argued that the Federal government had 
ereated the problem by building the new airport and should pay for the solution. 





Exclusive, patented 
FLUID-TITE-C 


a permanent leakpr 


as pipe isi joined 
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BESTOS-CEMENT 
SEWER PIPE 


” “K&M” Asbestos-Cement Sewer Pipe helps you 
provide the best sewer service available . . . with 
tax savings that go on year after year. 


This thrifty pipe is infiltration-proof, even when 
external water pressure is 25 psi. Prevents your 
sewer system from reaching full capacity years 
ahead of schedule, due to water infiltration. 
“K&M” Asbestos-Cement Sewer Pipe, with ex- 
clusive, patented FLUID-TITE Coupling, forms 
a permanently tight seal. 


In planning your system, you can build on 
flatter grades with “K&M” Asbestos-Cement 
Sewer Pipe. Need fewer lift stations. The per- 
manently smooth bore of “K&M” Asbestos- 


Cement Sewer Pipe has a Manning factor of 
n =0.010. Flow characteristics are excellent. Inspec- 
tions and treatment loads become less frequent. 


This thriftiness carries over into installation. 
Neither weather nor soil conditions need hold 
up work. The “K&M” FLUID-TITE Coupling 
slides on in just two easy steps. Longer pipe 
lengths minimize the number of joints. 


Write today for more detailed and illustrated 
information on hardy “K&M” Asbestos-Cement 
Sewer Pipe. Learn why thousands of progressive 
communities have turned to this durable quality 
pipe. Write to: Keasbey & Mattison Company, 
Ambler, Pa., Dept. P-960. 





son at Amiplerep 


“K&M" PLASTIC SEWER PIPE complements “K&M”"’ As- 
bestos-Cement Sewer Pipe in many sewer systems. Excel- 
lent flow characteristics and permanently tight joints. 
Write for Technical Bulletins on “K&M" High-impact 
Styrene-Alloy Sewer Pipe. Dept. 
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The CLEVELAND JS-30 


WITH INSTANT LATERAL 


DIGGING WHEEL ~~ 
POWER-SHIFTS 5 FEET ==—aQimOl ig 
FROM SIDE TO SIDE 


~ 
: 


pans OE 
Fa is 





Digs trench behind 
either crawler or 
anywhere within INSTANT DIGGING WHEEL TILT 


cuts blocking, cribbing costs 
Hydraulic power-tilting of the JS-30’s digging wheel to either side of 


~ — vertical — a total tilting range of 14°— under lever control at the 
i S = 00 Wi operator location, permits digging vertical trench on side slopes and 
in similar conditions with one crawler track on a higher level than 


the other. This eliminates the necessity of blocking, cribbing, etc. in 
such conditions. Power-tilt adds 7 inches to the outside cut of the 
digging wheel. This in combination with lateral power-shift per- 
mits digging trench virtually flush with above-ground obstructions. 





Lateral shifting of the JS-30’s wheel, up to 
21 feet to either side of center, is done hydrau- 





lically under lever control.at operator’s loca- 
tion, so trench can be dug at any point within 
6-foot-wide path made by the crawler. Edge of 
24-inch trench can be dug 5 inches outside 
either track, permitting trench to be flush with 





parallel pavement, curbs, sidewalks, etc. With 
wheel tilted, trench can be dug virtually flush 
with trees, poles, fences and other above- 
ground obstructions. 
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—a trencher of amazing 


DIGGING WHEEL POSITIONING 


Wd 


Pioneer of the 


EXCAVATES 
BELLHOLES 


saves on 
trench width 


Power-shifting and 
power-tilting of the 
JS-30’s digging wheel 
are especially valuable 
in cutting trench to 
extra width required 
at pipe joints. This 
permits digging trench 
to narrow width except 
where bellholes are 
required. By utilizing 
power-shift the JS-30 
can dig up to 6 ft. wide, 
down to 54 ft. deep 
— reduces slower hoe- 
work to clean-up, etc. 


® 
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PLUS THESE OUTSTANDING CLEVELAND FEATURES 


@ Every operation is avto- 
matic, completely con- 
trolled at operator seat. 


@ Hydraulic crumbing shoe 
raised and lowered under 
lever control from oper- 
ator seat. 


®@ Automatic conveyor shift- 
ing for side-to-side posi- 
tioning. 


@V conveyor for faster, 


higher, more efficient spoil 
discharge. 

® Pulley-enclosed, dual con- 
veyor drives, with instant 
belt speed and direction 
control. 

@ 33 positive non-slipping 
digging speed-and-power 
combinations. 

@ World’s finest trencher 
crawlers, 1000-hour-lubri- 
cated. 





DIGGING CAPACITY: 5 
ranges, from 11 to 24” wide, 
to 5%’ deep; to 6’ wide with 
power-shift. 

POWER: 370 cu. in. diesel— 
59 HP @ 1250 RPM. 


WIDTH: 6’ over crawlers; 
7’ 11” over conveyor. 


HEIGHT: 8 2” digging; 9’ 5” 
roading. 


LENGTH: 27’ 3”. 





The CLEVELAND TRENCHER Ce. 
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20100 St. Clair Avenue + Cleveland 17, Ohio 
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Size of Light Weight, 
Taper-Face Flanges Extended 
601 
Tube Turns Division, Chemetron 
Corp., Louisville, Ky., has extended 
the size range of its exclusive line 
of lightweight, carbon steel, taper- 
face, welding neck flanges to include 
14 in. through 24 in. pipe sizes. 
The line, previously covering 1 in. 
through 12 in. sizes, was extended 
to meet engineering demands for 
larger-diameter tape~-face flanges as 
a solution to difficult sealing or flange 
breakage problems where standard- 
weight cast-iron flanges must be 
bolted to steel flanges in low-pres- 
sure, nominal-temperature service. 
The new larger-size taper-face 
flanges are rated for 150 psi WOG 
(water, oil, gas) service and 100 psi 
saturated steam (338°F), conform- 
ing to ratings for ASA B16.1 Class 
125 cast-iron flanges. They are fur- 
nished bored for Schedule 10 or 
standard-weight carbon steel pipe 
sizes. 
Features of the unique design are 
lesser flange thicknesses, which re- 





MSDONALD'S 


duces the disparity in strength be- 
tween the steel flanges and the mating 
Class 125 cast-iron flanges avoiding 
the hazard of breakage, arid a slight 


| 
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taper, machined onto the flange face, 
which concentrates gasket contact 
pressure near the bore and results in 
a lower required sealing force. 


Psychoda Fly Control 
Chemical 
602 
Glenn Chemical Co., Industrial 
Chemicals Division, Chicago, IIl., an- 
nounces the availability of a new 
chemical formulation that keeps trick- 


ling filters and surrounding areas vir- 
tually free of Psychoda flies without 
impairing filter efficiency. This bene- 
fit is provided by the company’s new 
formula, R.S.C. which kills flies, 
larve, and pupae without damage to 
the zoogleal film and without destroy- 
ing beneficial bacteria, including flies 
and larve resistant to other insecti- 
cides. 

R.S.C. is formulated with a new 
inhibitory factor which breaks the 
barrier of insecticide resistance ; flies 
do not become immune to it. A single 
treatment course of one, two, or three 
dosings of the trickling filter with this 
new chemical and spraying the ad- 
jacent area reduces the fly count to 
virtually nothing. Subsequent treat- 
ments are applied only as needed, ac- 
cording to the rate of reinfestation. 


Lightweight Transistorized 
Box and Valve Locator 

603 
Goldak Company, Inc., Gtendale, 
Calif., announces the availability of 
a new portable, transistorized Box 

and Valve Locator, Model 620T. 
This model easily and rapidly lo- 
cates valves, manhole covers, valve 
risers, meter, curb boxes, and other 
CONTINUED ON PAGE 22A 
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OF EXPERIENCE 
STAND BEHIND 
THIS PRODUCT 





McDonald 4717 Curb Step— Minneapolis pattern. Combined — and 
tee handle inverted key curb stop. Both ends copper pipe ag o 
Round way. Also available in stop and drain patterns. Sizes 

1, 1%, 1% and 2 inches. A catalog of McDonald’s complete ie, % 


water works brass goods is available on request. Write to: 


A.Y. MSDONALD MFG. CO. Dept. WS-660, 12th & Pine, Dubuque, lowa. » Brass Goods + Pumps + Oil Equipment * Drainage Products 
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ORISEAL VALVE 








new simplified 
design—the key to 
Oriseal performance. 


Entire valve assembly only 
six parts; three “O”’ rings 
in the valve body, the Tef- 
lon coated plug and the 
base cap. 


field and laboratory tests—the key to Oriseal’s proof of performance! 


Long cycle life! Tests prove the ex- 
tremely long operating life of the 
Oriseal. Valves of all sizes installed 
on water and air lines operated from 
25,000 to 45,000 cycles without de- 
veloping leaks or without an increase 
in the torque required to turn them. 


Easy turning! Tests prove the 2” Ori- 
seal Valve is easily operated under 
125 p.s.i. with a 12 inch wrench. This 
has been proven in all test conditions 
— after long periods of remaining 
open or after repeated opening and 
- closing. 


Positive sealing! The Oriseal has 
proven to be leak proof. 34” Oriseal 
Curb Valves installed in 1948 have 


shown no leaks to date. All Oriseal 
Curb Valves removed from service 
lines and tested with air at 85 p.s.i. 
showed no leaks. 


Permanently “lubricated”! Tests prove 
the straight Teflon coated plug actu- 
ally loses none of its “lubricating” or 
friction resistant qualities through 
years of continued operation. Teflon 
impregnates the plug surface and 
“lubricates” effectively even after 
years of wear. 


No operating maintenance! All Oriseal 
Valves tested required no periodic 
maintenance. Some Oriseal Curb 
Valves were cycle tested under pres- 
sure as much as 45,000 times without 
service attention of any kind. 


If you would like the complete 
test reports on the Oriseal Valve, 
please write to Mueller Co., 
Decatur, Illinois. 





Oriseal design features 
add new benefits to the “plug valve” 


The Oriseal maintains the advan-_ readily indicates whether the valve 
tages of a plug type valve, yet is is open or closed. Even though the 
easy to operate, does not require valve is hidden or otherwise inacces- 
lubrication or periodic maintenance sible, the open or closed position is 
and needs no mechanical means of always easily determined. 


a There are no small parts to twist or 


The Oriseal is a sturdy quarter turn break — no stem to bend — no 
valve. The position of the tee head _ threads to strip. 


Check these Oriseal design features 


... they offer curb stop advantages 
not found in any other type valve. 


FULL ROUND WAY—permits rodding and pipe clean- 
ing operations. 


STRAIGHT THROUGH FLOW-—no obstructions—almost 


no pressure loss. 


PROTECTED SEATS—in open position seating surfaces 
are covered and protected from the flow of the fluid. 


TOP AND BOTTOM “O” RINGS—positive pressure 
sealing without mechanical means—tend to cushion the 
plug. 


STRAIGHT, BALANCED PRESSURE PLUG—top and bot- 
tom ‘‘O"' rings are of equal size eliminating end thrust 
—contributes to ease in turning 


PORT “O” RING—functions in a specially designed ‘‘O"’ 
ring groove located in the body around the outlet port. 
This design provides the maximum support for the ‘‘O"’ 
ring—eliminates major causes of ‘O"’ ring damage—re- 
sults in the proper ‘‘O"' ring seating action—gives posi 
tive pressure sealing and long cycle life. 


TEFLON COATED PLUG—surface of the plug is coated 
and impregnated with Teflon, which is an inert material 
with a very slick surface. Teflon assures easy turning— 
eliminates *‘sticking"’ or ‘‘freezing’’ even after prolonged 
idleness. 


STRONG CAST BRASS BODY—designed with extra 
strength and sturdy check lugs to withstand all normal 
operating and installation stresses. The ORISEAL body 
has withstood extreme laboratory stress and pipe bend- 
ing tests, as well as field test conditions. 


NO LUBRICATION OR PERIODIC MAINTENANCE— 
if necessary, the valve can be completely reconditioned 
in the line. Simply remove the base cap—slide out the 
plug—replace the ‘“‘O"’ rings—and reassemble the plug 
and base cap. 


MUELLER CO., DECATUR, ILLINOIS 








ORISEAL CURB VALVE Specifications 


Full Round Way Opening — unobstructed passageway 150° F. Maximum Water Temperature Rating 

Solid Tee Head — 4“ hole for attaching stationary rod Sizes— %",1",1%",1'2," 2” 

Quarter Turn with Check 

Opening by turning to the left (counter-clockwise) Oriseal Valves comply with all applicable parts of the 
125 p.s.i. Water Working Pressure following ' 


125 p.s.i. Test Pressure — Every Oriseal Valve is ful AWWA 800-55 
tested in both the open and closed ition ASTM B-62-52 (85-5-5-5) 
125 p.s.i. air pressure under water. This is a much ASA B16.1 
more exacting test than a hydrostatic test. ASA B2. 1 - 45 


™ te: —7, 
MUELLER! 
GRISEAL| © 
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H-10291: Oriseal Curb Valve H-15176: Oriseal Curb Valve 
inlet: Inside |.P. Thread Iniet: Mueller Copper Service Pipe Connection 
Outlet: Inside |.P. Thread Outlet: Inside |.P. Thread 








Mueller Improved Curb Boxes with either stationary or separate shut-off rods 
are available: H-10385—%”", 1” valves; H-10386—1", 1%”, 2” valves 


a word about Teflon 


Tefion is a chemically inert neutral substance with no 
toxicity or taste. 

It has been approved for use in food processing and 
food handling. Teflon is one of the most chemically and 
corrosive resistant materials known. 


If you have experienced curb stops * 
“sticking” or if you are using gate (>. vi U ELLER co gs 
valves in place of large size curb stops, y  4ne c —_ 
test an Oriseal Curb Stop and be P5/ ays DECATU R * ILL. 
assured of its easy turning qualities. (0k etn 
Write today or see your 


Mueller representative. UA 


Factories at: Decatur, Chattanooga, Los Angeles 
In Canada: Mueller, Limited; Sarnia, Ontario 


Form No. 9010 Printed in U.S.A. 
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ALLIS-CHALMERS © 


One of three 96-inch Howell-Bunger vaives in operation at the U. S. Engineers Mud Mountain Dam, White River, Wash. 


2 ways to air-cushion a big splash 


...and provide easy regulation of free discharg« 


Howell-Bunger valves produce an expanding, aerated water jet 
that dissipates tremendous energy with minimum erosion and 
cavitation — and virtually no vibration. They’re ideal for free 
discharge with high to low heads, into atmosphere or water. 
Lowest in initial cost . .. economical to install (need pipe line 


or conduit of minimum size). Only one moving part in contact 
with flow. 


Ring-Jet valves yield a concentrated, aerated jet, perfect for 
locations requiring reduced spray. A logical development from 
the Howell-Bunger valve, they offer many parallel advantages 
... are equally suited to high and low heads. 

Only Allis-Chalmers is geared to equip complete hydro in- 
stallations — turbines, generators and auxiliaries. Contact our 
office in your area for information. Or write Allis-Chalmers, 
Hydraulic Division, Y ork, Pennsylvania, 


A-1256 


One of two RING JET valves used for irrigation bypass from 
Tulloch Dam, California. 
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metallic masses that may be 
cealed or buried underground. 

Features of the unit include a 
transistorized receiver packaged in 
a lightweight aluminum box, pre- 
cision-wound detection loops. A 
transistorized ‘oscillator is contained 
within the detection head, and a 
single tuning control makes it simple 
for even an inexperienced operator 
to adjust the instrument. 

The entire unit, compactly housed 


con- 





in a handy carrying case, consists of 
an amplifier box, carrying handle, de- 
tection head, earphones and operat- 
ing instructions. 


Bellows Flowmeter 
604 
Fischer & Porter Co., Warminster, 
Pa., has introduced a new metallic 
Bellows Flowmeter; a _ differential 
pressure measuring device that can be 








As the Twig is Bent 


To understand and appreciate 


the 


products and services of a 


34-year-old industry, you need to know something of its background. 
Industrial growth and success do not just happen by accident in our 
American competitive free-enterprise system. “As the twig is bent, the 
tree’s inclined.” Therefore, this is the first of a series of institutional 
advertisements to illustrate how many years ago the M & H twig was 
bent to produce today’s thriving industrial “tree” known as the M & H 


Valve and Fittings Company. 


To begin with, M & H is an example of how civic spirit pays off. 
Anniston Chamber of Commerce and a group of Anniston business 


men in 1925 raised money by public subscription to 
buy used equipment to manufacture valves and fit- 
tings. The M & H plant was built and started pro- 
duction in 1926. In the following 5 years, the new 
Company gave little indication that within 25 years 
M & H would be one of the leading industries in its 


field. 


How, when and why these highlights of M & H 
history occurred, may be a matter of interest today 
to water works engineers and public officials. It is 
the background in which M & H product-integrity 


is deeply rooted. 


M:cH VALVE 


AND FITTINGS COMPANY 


ANN 4 ALABAMA 
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used for both flow and liquid level 
applications. 

It is accurate within % of 1 per- 
cent using no mercury, seal-pots, 
purges or stuffing boxes. The meter 
body is completely self-draining and 
self-venting and is rated at 2000 and 


cc mo RTE 


ae Swe SBS 7 ae 
5000 psig in steel and stainless steel. 
The flowmeter has ranges from 0-20 
to 3-300 inches of water and may be 
changed by a simple exchange of the 
range spring assemblies. 

This indicating and/or recording 
instrument can be equipped with a 
controller, totalizer, or with a pneu- 
matic or electric transmitter. Addi- 
tional pressure and temperature indi- 
cators or pens are available. 


Pumps For Booster 
Applications 
605 

Sumo Pumps, Inc., Stamford, 
Conn., are offering a line of sub- 
mersible pumps for use as booster 
pumps in municipal water systems. 
These pumps can be used to raise the 
water pressure whenever water sys- 
tems are extended or when water is 
to be brought to hilly areas. 

In their capacity as booster pumps, 
submersibles offer many advantages : 
they can be installed either horizon- 
tally or vertically; they may be used 
directly in-line or in by-pass installa- 
tion; they can be installed below 
ground, thus eliminating the need for 
a pumping station; and they may be 
put under sidewalks, streets or any 
other convenient location. 

Sumo Submersibles are available 
in a range of diameters from 4” to 
16”. They have pumping capacities 
up to 3300 gallons per minute and 
ratings up to 125 hp. 


CONTINUED ON PAGE 25A 
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ALLIS-CHALMERS 


One of the compact groups of A-C rubber-seated butterfly valves 
at the pumping station of a southwestern municipality. 


The right valve “repeats itself” 


66 Allis-Chalmers rubber-seated butterfly valves line up to prove it 


Economical, dependable, easy to operate: Allis- 
Chalmers rubber-seated butterfly valves give you 
these and so many more advantages that it’s easy 
to appreciate their universal popularity. Full body 
protection is provided by a rubber seat which ex- 
tends through the valve body and over the flange 
faces, Angle seating protects the rubber seat and per- 
mits seating adjustment without costly disassembly. 

A-C manufactures a complete line of metal and 


rubber-seated butterfly valves in a wide range of 
types and sizes in order to provide the best valve 
for a given application. Compact design joins with 
light weight to bring other savings in both space 
and cost of construction. 

For details on butterfly valves, cone valves and 
ball valves, contact your A-C representative or write 
Allis-Chalmers, Hydraulic Division, York, Pa. 4.309 
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These new, modern, rubber seat valves are 

especially engincered to meet the demands of the next 
decade —a decade in which dramatic population 
increases will place ever increasing loads on 
waterworks and sewage equipment. 


NEW high pressure Butterfly Valves 


prene 
" for pressures to 150 psi. In sizes 4" through 72” 

The R-2 series of Rubber Seat Butterfly Valves meet or exceed all 
AWWA Specifications for high pressure valves, and offer operating 
advantages far beyond basic requirements. The time-proven Henry 
Pratt features are now augmented by such new design features as: 
Adjustable seat that can be tightened (or even replaced) without 
removing shaft or disc. Lower seating torque lowers actuator cost 
and provides remarkable ease of operation. The R-2 is completely 
bubble-tight to 150 psi and offers longer operating life than ever 
before possible. Write for complete information. 


NEW Pratt rubber seated Ball Valve 


in 150 and 250 psi ratings. Sizes 10" through 48" 

Now, after four years intensive research, the famous Henry Pratt 
Rubber Seat has been successfully applied to the ball valve. This 
pioneering achievement brings you an entirely new concept—a 
valve with all the inherent advantages of the ball or cone design 
with the added advantages of the bubble-tight sealing, lower 
operating torque, easy adjustability and longer service life. Just as 
Henry Pratt pioneering made the Rubber Seat Butterfly Valve an 
industry standard, so will this new designed ball valve add a new 
perspective to water works valving. 


NtW monofiange Mark -II 


oes Soe Me. 


for pressures to 150 psi. Sizes 4” through 20" 


No valve is easier to install or operate. The Monoflange fits con- 
veniently between existing pipe flanges—no gasket is necessary. 
With completely tight shut-off at 150 psi, the Monoflange Mark II 
finds many applications where economy is paramount, but long 
life is necessary. Fully complies with all structural and operator 
requirements of AWWA Specification C504-58 for rubber seat 
butterfly valves with the exception of body configuration. 


A most complete 60 page catalog has been prepared which 
contains all necessary information. Write for Bulletin I0B. 


HENRY ; HENRY PRATT COMPANY 


I : I < At A: Creative Engineering for Fluid Systems 319 W. Van Buren Street, Chicago 7, INlinois 


Representatives in Principal Cities 


WatTeR & SEWAGE WORKS, June, 1960 





e For further information on products or services please use reader service card. 


Equipment News 


CONTINUED FROM PAGE 22A 





Pipe and Valve Locator 
with Transistorized Circuit 
606 

Gardiner Electronics Co., Phoenix, 
Ariz., is offering a new, improved 
transistorized pipe, valve and cable 
locator that features a single turn 
transmitting and receiving coil into 
its fiberglass case. 

The transmitter and receiver are 
powered by four flashlight batteries 
each which give an average life of 
1400 hours. It uses a total of 11 tran- 
sistors ; 4 in the transmitter and 7 in 
the receiver. The transmitter has a 
switch to allow for good and poor 
conductive ground, and the receiver 
has a 3-position sensitivity switch, 
plus a variable gain control. The 
transmitter and receiver each have a 
built-in battery tester. The complete 
unit has an adjustable height drop 
handle to allow for men of different 
height. Operating instructions 
printed on the receiver panel. 


are 


Fire Hydrant Meter 
Gives Direct Totalization 


Hersey-Sparling Meter Co., 
Monte, Calif., is offering a new fire 
hydrant meter that provides a meth- 
od of measuring exact quantities of 
flow during any temporary delivery 
from the hydrant. It may be used 
widely by both municipalities and con- 


tractors to form the most equitable 
basis of payment for water consumed. 
Fire departments may also use the 
unit for testing hoses. 

Outstanding feature of the meter 
is the direct totalization. Total flows 
from 30 gpm up are registered on a 
straight-reading totalizer right at the 
meter, to be taken off at a glance 
vithout further computations. Its ac- 


curacy is within 2 per cent; pressure 
drop is less than one pound per square 
inch at 200 gpm. 

The entire meter weighs only 23 
pounds and has double handles for 
easy carying and handling. Standard 
hose and hydrant couplings at both 
ends make connection possible in less 
than one minute. Twenty-four threads 
provide rigid support. 


~ ATLANTA chose STEEL PIPE 
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High Strength Polyethylene 
Pipe Compound 

608 
Union Carbide Plastics Co. New 
York, N. Y. has made available for 
manufacturers a new high density 
polyethlene compound for the pro- 
duction of high strength extruded 
pipe. With the addition of this new 
compound, designed Bakelite DGDA- 
2033 Black 4865, Union Carbide has 
become the first supplier of poly- 
ethylene pipe materials of each den- 
sity classification: low, medium and 
CONTINUED ON PAGE 30A 





-.. every length was hydrostatically tested in 
the shop to AWWA standards! 


To provide for industrial and residential expansion in South 
Fulton County, Atlanta Water Works installed an additional 
8,200 ft. of steel pipe along Fairburn Road. This new line in- 
cudes 2,916 ft. of 36 in. pipe and 6,200 ft. of 30 in. pipe, all with 
5/16 in. wall thickness and in 50 ft. lengths. 


Srrenotn 
‘Ticutness 
Ecvasrticity 
Economy 


Lonc LIFE 


... these are inherent qualities 
of fabricated steel pipe. Com- 
pare steel pipe with other types 
... you'll see why “wherever 
water flows, steel pipes it best.” 
You can always specify steel 
pipe with confidence. 


For your copy of the latest steel pipe brochure, write— 


STEEL PLATE FABRICATORS ASSOCIATION 


105 West Madison Street 


e Chicago 2, Iilinois 


“edie > 
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WHERE 


QUALITY 
COUNTS! 


GENERALLY, all motors 
look pretty much alike on 
the OUTSIDE, you say? 


LOOK AGAIN! 


Check the one- 
piece steel plate 
cover running the 
full length of the 
frame and extend- 
ing well below the 
centerline on each 
side. That means 
strength and pro- 
tection for inter- 
nal parts. 


Now, notice the 
cast-aluminum 
end shrouds with 
recessed access 
plates. Protection 
again—plus a big 
assist in mainte- 
nance and servic- 
ing. Lift the plate 
for oiling and in- 
spection. Lift off 
the shroud for re- 
pair and overhaul. 


There is a difference, isn’t there? And the 
INSIDE story is even better. Why not write for it 
today? Ask for Bulletin 210 (Squirrel Cage Induction 
Motors), Bulletin 220 (Wound Rotor) or Bulletin 501 
(High-Seed Synchronous Motors). 
Your ONE source 
for every power 


requirement! 


the] DEKL ELECTRIC 
& MANUFACTURING CO. 


350 East First St. Mansfield, Ohie 


SINCE 1903, AMERICA’S FINEST MOTORS, GENERATORS, 
MOTOR-GENERATOR SETS, SWITCHGEAR AND CONTROLS 
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June 14-17—Pittsburgh, Pa. (Hilton Hotel) PENNsyYL- 
vANIA Section, A.W.W.A., Secy: L. S. Morgan, 413 
First National Bank Bldg., Greensburg. 


| Jun. 15-17—Ottumwa, Iowa (Ottumwa Hotel) Iowa 
SEWAGE & INDUSTRIAL WaASTEs ASSN. 


Jun. 15-17—Richmond, Virginia (John Marshall Hotel) 
VIBGINIA SECTION WATER POLLUTION CONTROL FED- 
ERATION 


Jun. 15-17—Columbus, Ohio (Neil House) Outo Sew- 


AGE & INDUSTRIAL WastTEsS CONFERENCE 


Jun. 15-17—Madison, Wis. (Lorraine Hotel) CENTRAL 
States SewaGe & Inpust. Wastes AssNn., Secy- 
Treas: Scott A. Linsley P. O. Box 3598, Childs Rd., 
St. Paul, Minn. 


Jun. 16—Swampscott, Mass. (New Ocean House) NEw 
ENGLAND Water Works Association June Confer- 
ence 


| Jun. 19-22—Mexico City, Mexico (Del Prado Hotel) 


MEETING OF AMERICAN INSTITUTE OF CHEMICAL 
ENGINEERS 


Jun. 20-24—New York, N. Y. (Manhattan College) 
Fifth Course on Bro-OxmaTIon oF OrGANIC WASTES 
TuHeory AND Desicn. Write: W. Wesley Eckenfelder, 
Civil Engineering Dept., Manhattan College, New 
York 71, N. Y. 


Jun. 20-24—Scarborough, England Institute oF Sew- 
AGE PuriFicaTIon, England Secy: W. F. A. Snook, 
10 Cromwell Pl., So. Kensington, London, S. W. 7, 
England 





July 24-Aug. 5—Columbia University (Arden House) 
Harriman Campus. NintH ANNUAL UtILity Man- 
AGEMENT WoRKSHOP 


Aug. 10-12—University Park, Pa. (Pa. State Univers- 
ity) Pa. SecTION WATER POLLUTION ContROL FEpER- 
ATION 


Aug. 29-31—Cincinnati, Ohio. (Sanitary Engineering 
Center) Public Health Service Symposium-on Water 
Quality Data Collection and Utilization. Director, 
Robert A. Taft Sanitary Engineering Center, 4676 
Columbia Parkway, Cincinnati 26, Ohio 


Sept. 7-9—Watertown, South Dakota (Grand Hotel) 
SoutH DAKOTA SECTION WaTER POLLUTION COoN- 
TROL FEDERATION 


Sept. 12-14—Knoxville, Tenn. (Andrew Jackson Hotel) 
KeNTUCKY-TENN. Section A.W.W.A. Secy., Harold 
F. Mount, Gen. Mgr., Preston Street Road Water Dis- 
trict No. 1, 5400 Preston Highway, Louisville. Ky. 


Sept. 14-16—Virginia Beach, Va. (Cavalier Hotel) Vir- 
GINTA Section A.W.W.A. Secy: Edward H. Ruehl, 
R. Stuart Royer & Assoc., 15 West Cary St., Rich- 
mond, Va. 


Sept. 18-21—Montreal, Quebec (Queen Elizabeth Hotel) 
1960 Annual Convention New ENGLAND WATER 
Works AssN. 


Sept. 21-23—Sioux Falls, South Dakota (Sheraton-Con- 
taract Hotel) NortH CENTRAL SEcTION A. W. W. A. 
Secy., Cal A. Flack, Water Dept., 216 City Hall, St. 
Paul, Minn. 


Sept. 21-23—Traverse City, Mich. (Park Place Hotel) 
MicnicaNn Section A.W.W.A. Secy., T. L. Vander 
Velde, Chief, Section of Water Supply, State Dept. of 
Health, DeWitt Rd., Lansing 


Sept. 25-27—Jefferson City, Mo. (Hotel Governor) 
Missourt SecTION WATER PoLLUTION CoNnTROL FeED- 
ERATION 


Sept. 25-27—-Jefferson City, Mo. (Governor Hotel) 
Missourr Section A.W.W.A. Secy., Warren A. 
Kramer, Chief, Water Supply, Div. of Health, State 
Office Bldg., Jefferson City, Mo. 


Sept. 25-28—Tulsa, Oklahoma (May Hotel) AMERICAN 
INsT. OF CHEMICAL ENGINEERS. 


Sept. 28-30—Whiteface, N. Y. (Whiteface Inn) New 
York Section A.W.W.A. Secy., Kimball Blanchard 
N. Y. Branch Sales Office, Neptune Meter Co., 2222 
Jackson Ave., Long Island City 1. 


Sept. 28-30—Madison, Wis. (Hotel Loraine) Wiscon- 
stn Section A.W.W.A. Secy., Harry Breimeister, 
Bureau of Engineers, 607 Municipal Bldg., Milwaukee, 
Wis. 

Oct. 2-6—Philadelphia, Pa. (Hotel Sheraton) Thirty- 
Third Annual Meeting Water PoLLutTion ContTROL 
FEDERATION 


Oct. 2-9—Montivideo, Uruguay (Hotel Carrasco) In- 
TERAMERICAN ASSN. OF SANITARY ENGINEERING. 
Write: J. G. Stewart, Room 2008, 165 Broadway, 
New York 6, N. Y. 





WATER TREATMENT 
PROBLEMS! 


ELIMINATES | 
THE GUESS WORK‘ 


] 
Ferri-Floc produces a smoothey trouble-free opera- | 
tion. Whatever your particular water treatment prob- | 
lem may be, you can depend ork Ferri-Floc to do the ] 
job more efficiently and econontically — Coagulates | 
over a wider pH range—Increase} filter runs—Rapid ; 
floc formation—Excellent taste an@ odor control and / 
many other plus factors. | | 
) ! 
/ 
WATER TREATMENT / 


Efficient coagulation of surface or well water 
—Effective in lime-soda ash softenigg—adapt- 
able in treatment of all industrial applications. / 


I / 
SEWAGE TREATMENT / 


Coagulates over wide pH range add provides f 
efficient operation regardléss of rapid varia-; 
tions of raw sewage—Very eftectlve for cor 
ditioning sludge prior to vacuum Filtration dr 
drying on beds. / 


SODIUM SILICOFLUORIDE 


For fluoridation of municipal water supplies 
—Available for prompt shipment. 


For complete list of our products see our inserts in 
Chemical Week Buyers’ Guide, Pages 173-176 or 
Chemical Materials Catalog, Pages 551-554. 


For more detailed information make request 
on your firm's letterhead. 


TENNESSEE CORPORATION 


_ 912-629 Grant Building, Atlanta 3, Georgia 


| sol ae 


ad 
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meee GOES 10 BED 
WITH ITS 
WORKING 
CLOTHES ON 


From the moment it is installed, cast iron 
pipe begins working—will deliver its full 
flow of water for over a century. 


» 


Here in Kansas, as part of a major water 
expansion program, 15,000 feet of cast iron 
pipe were put to bed. Ease of assembly, 
bottle-tight joints, and assured full-flow ca- 
pacity through cement lining were impor- 
tant factors in the selection of cast iron 
pipe. 


An interesting feature was the uncover- 
ing of distribution mains constructed of 
cast iron pipe manufactured in 1887. The 
pipe was in excellent condition and was put 
back in water service. 


Cast iron pipe is always working. In 
fact, once it is installed, one can generally 
anticipate no major repairs or replacements 
for at least a century. 


CAST IRON PIPE RESEARCH ASSOCIATION, 
Thos. F. Wolfe, Managing Director, 
3440 Prudential Plaza, Chicago 1, Iilinois 





CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 
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Equipment News 


e For further information on products or services please use reader service card. 


CONTINUED FROM PAGE 25A 





high. All three Bakelite Brand poly- 
ethylene pipe compounds carry the 
National Sanitation Foundation Seal 
of Approval. ' 

In long-term pipe burst tests, 
DGDA-2033 is reported to have dis- 
played higher strength characteristics 
at standard and elevated tempera- 
tures than other high density poly- 
ethylene pipe compounds. This dis- 


tinct advantage would contribute to 
longer, trouble-free pipe service. 


DGDA-2033 meets the require- 
ments for type III pipe compound 
under proposed revision of CS (Com- 
mercial Standard) 197-59, thus mak- 
ing this material suitable for Type 
III, Series 2, (75 psi) and Series 3 
(100 psi), pipe under this Standard. 








CUSHIONS ON LAST 


| 
| 
| 


5% OF STROKE 


G-A Cushioned Swing Check Valve 


Don’t monkey with hammer and shock in 
your water lines. Use a G-A Cushioned Swing 
Check Valve with the special cushion cham- 
ber that eases it through the last 5% of its 
stroke. Let the valve with the built-in “‘pil- 


low” protect your equipment. 
Write today for Bulletin W-1A. 


1254 RIDGE AVENUE, PITTSBURGH 33, PA. 
Designers and Manufacturers of VALVES FOR AUTOMATION 


a 
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Portable Pump As 
Sewer Maintenance Aid 
609 
Gorman-Rupp Co., Mansfield, 
Ohio, has developed a portable, versa- 
tile pump, called the Handy Pump, 
for handling various drainage prob- 
lems encountered by the maintenance 
crews of city sanitation departments 
and public utility companies. 


One of its most often used appli- 
cations would be to drain a flooded 
manhole, or to keep one dry while 
men worked at the installation. The 
pump weighs only 13 Ibs. and is 
powered by a % H.P. motor which 
can operate on either ac or de serv- 
ice. Its operating range is 2 gpm at 
44 psi, with 102 feet of head; and up 
to 18 gpm at 16 psi, with 37 feet of 
head. 


Chloride Ion Analyzer 
610 

The Scientific and Process Instru- 
ments Division of Beckman Instru- 
ments, Inc., Fullerton, Calif., an- 
nounces the marketing of its Chloride 
Ion Analyzer. 

This new instrument, which con- 
tinuously and automatically deter- 
mines the chloride ion concentration 
in aqueous solutions over a range of 
from 0.1 to 10,000 parts per million, 
can be used in such applications as 
monitoring of boiler water purity and 
stream pollution analysis. 

Chloride ion measurements are 
read directly from the instrument 
meter. or from a conventional po- 
tentiometer recorder. The instrument 
is available in three standard ranges: 
0.1 to 10 ppm, 1 to 1000 ppm, or 10 
to 10,000 ppm. The new analyzer 
features the company’s silver-silver 
chloride electrode, and a_ thermo- 
compensator which automatically ad- 
justs for temperature effects from 0° 
to 100° C. In most applications, ac- 
curacy is within + 5% of the total 
chloride ion present in solution. Two 
simple controls allow the operator to 
make all the necessary adjustments. 








Design for Higher Filter 
Efficiency with 


Pennsalt® Anhydrous 
Ferric Chloride 


increase filter capacity. Ferric chloride’s superior 
coagulating ability gives you drier, denser, easier- 
to-handle filter cake ...lower vacuum require- 


ments... higher output per square foot of filter 
area. 


Save time. Ferric chloride’s fast, thorough pre- 
cipitation of all types of sludge lets you filter im- 
mediately . . . eliminates long waits for sedimen- 
tation. 


Save money. Pennsalt® Anhydrous Ferric Chloride 
gives you more active ingredient per pound than 
any other form, at lowest transportation cost. It’s 
available in nonreturnable steel drums of 135 
and 350 Ib....no need for costly storage and 
unloading facilities. 


For more details on efficient sewage treating with 
Pennsalt Ferric Chloride, ask for your copy of 
Bulletin H-565. Or we'll be glad to give your 
Consulting Engineer full information and tech- 
nical aid. Call or write today. 


For dependable water treatment use Pennsalt extra- 
purified Water Works Grade chlorine. 


See our Catalog in CMC 


INDUSTRIAL CHEMICALS DIVISION 


PENNSALT CHEMICALS CORPORATION Pennsalt 
3 Penn Center, Philadeiphia 2, Pa. @ianitiadc 


Chicago ¢ Detroit ¢ New York ¢ Philadelphia @ Pittsburgh 
® St. Louis ¢ Appleton ¢ Atlanta « Tacoma ® Portland ‘ 


Industrial Quimica Pennsalt, Mexico City 
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This is the chlorinator you can be proud of. Its handsome modern appear- 
ance reflects the advanced technology of its working parts. It is the first 
chlorinator ever to offer a complete regulator system in a single stack. There 
is no frail piping. Not even traces of moisture can feed back from the ejector. 
Any vacuum interruption stops operation ... instantly closes the chlorine 
inlet valve. We believe it to be—inherently—the safest, most dependable, 
and most accurate chlorinator ever devised. It is also the most controllable. 
Controlc matic models accept any imaginable type of signal, use it to feed 


up to 2000 pounds per day of chlorine according to any control mode you may 


choose. Because of its advanced design, because of its corrosion-proof con- 


struction, we firmly believe that this is the chlorinator that will never— 
never—grow old. 


If you choose to buy one of these 

chlorinators sight unseen, on our say-so, 

we can deliver immediately from warehouse 
stocks across the country. If not, ‘your 

local F&P field office will be happy to 
demonstrate the 3400 Series at your plant, 

at your convenience. Call for an appointment. 
Or, write for complete information in 

Catalog 7003400. Fischer & Porter Company, 
160 Fischer Road, Warminster, Pa. 


--> 
FISCHER & PORTER COMPANY 


INSTRUMENTATION AND CHLORINATION 


These MANUFACTURING AFFILIATES carry Fischer & Porter engineering designs to the far corners of the earth: FISCHER & PORTER (CANADA) LTD., DOWNSVIEW, ONTARIO « FISCHER & PORTER LTD., WORKINGTON 


CUMBERLAND, ENGLAND « FISCHER & PORTER G.m.b H., GROSSELLERSHAUSEN, BE! GOTTINGEN, GERMANY e FISCHER & PORTER N.V., KOMEETWEG 11, THE HAGUE, NETHERLANDS e FISCHER & PORTER Pty. LTD., 
184 HANNA ST., SOUTH MELBOURNE, VICTORIA, AUSTRALIA. 
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IOWA 


FOR FLOW | FOR FLOW CONTROL: | in distribution and fire protection systems 


fo connect 
branch mains 
under pressure 


. Mechanical Joint " Mechanical Joint 
Gate Valves in Tapping Valves 3 Cutting-in Valves 
Hub, Flanged, Mechanical Joint and Sleeves and Sleeves 


FOR FLOW CONTROL: HF sewage treatment and water filtration plants 
y 


Flap Valves 
Shear Gates 


PS Sluice Gates 


Plug Drain Valves 


Check Valves 


Flanged Gate Valves 
2” through 42” 


Few manufacturers can match Jowa in offering such a wide variety of valves, accessories 


and specialties for water filtration and sewage treatment plants, as well as for water Square-Bottom Valves 


distribution systems. It will pay you to call in an Jowa man before placing your order! 


. ss kh 
IOWA vatve comPANY eee 


Oskaloosa, lowa . A Subsidiary of James B. Clow & Sons, Inc. / \ 
catalog on request 
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“They're both dressin’ 
real fancy since 
we’re savin’ 


so much on Tyton.” 


US. 


rele lj apbceyel 


iJive FOR WATER, SEWERAGE AND 
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saving’s 
in style again! 


Today . . . figuring costs ... you need a 
sharper-than-ever pencil. And the closer and 
sharper you figure, the more you need Tyton® 
The facts: Tyton Joint® pipe is easy to assemble .. . 
can be laid faster even by green crews. 

Tyton cuts overhead, bookkeeping, storage costs— 
only one accessory needed. It increases working 
days ... can even be laid in rain or wet trench. 
Simple, speedy, sure, Tyton Joint pipe is tailormade 
to meet today’s rising costs. Judge for yourself. 
For the full story, write or call. 


U.S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 
A Wholly Integrated Producer from Mine 


and Blast Furnaces to Finished Pipe 


® 
INDUSTRIAL SERVICE (REECE 





TYTON 


ONLY FOUR SIMPLE ACTIONS 





Insert gasket with groove over bead in gasket seat... 
a simple hand operation. 





Wipe film of Tyton Joint® lubricant over inside of 
gasket. Your receiving pipe is ready. 























Insert plain end of entering pipe until it touches 
gasket. Note two painted stripes on end. 











Push entering pipe until the first painted stripe dis- 
appears and the second stripe is approximately flush 
with bell face. The joint is sealed... bottle-tight, 
permanently! The job's done . . . . fast, efficiently, 
economically. Could anything be simpler? 
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COMPARED TO THE MONEY IT EARNS 


Figure it this way: = Write down the revenue you earn 
each year from the average meter: $ . Now 
multiply this by seven (the number of years many Com- 
missions permit a meter to stay in service before retest) 
or by the number of years required by your local regula- 
tions, # What have you got? $ . A figure some- 
where in the neighborhood of $350 to $700? That’s the 
money you entrust to just one water 
meter while your back is turned. 
That’s the money it earns, twelve 
to twenty times its price. m Like 
any instrument, a meter runs slow 
as it wears, and gives water away 








before it is brought in for test and repair. Now if one 
meter, by virtue of better design and workmanship, stays 
accurate and brings in just 1% more revenue over the 
years, how many extra dollars is that worth to you? 
$3.50? $7.00? = That’s how much more you could afford 
to pay for a Trident water meter. w There’s extra value, 
too, in Trident’s interchangeable design. New Trident 
parts fit old Trident meters. This 
“no obsolescence” feature insures 
automatic modernization, keeps 
tepair costs down and protects 
your meter investment. Ask your 
Neptune representative for the facts. 


NEPTUNE METER COMPANY- 
LIQUID METER DIVISION 


47-25 34th St. Long Island City 1, N. Y. [Neptune Meters, Ltd., 1430 Lakeshore Rd., Toronto 14, Ont. / Offices in Principal Cities 
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Development of a special insecticide formula leads to . 


Control Of Psychoda Flies 


by HERBERT DeRUITER, Supt.* 
Salt Creek Sanitary District 
Sewage Treatment Plant 


Villa Park, Illinois 


RESUME: The following report deals with the filter fly problem 
encountered at the sewage treatment plant of the Salt Creek Sani- 
tary District located at Villa Park, Illinois. The history of filter 


fly control at this plant is summarized during the years extending 


from 1953 to 1959, when careful records were kept on the use of 


various insecticidal formulations designed to control filter flies. 


@ THe Psycuopa FLy, commonly 
known as the filter fly, is one of the 
major nuisances in trickling filter 
operations of sewage and industrial 
waste treatment plants. The filter fly, 
whose eggs, larve and pupae grow in 
sewage, may give rise to conditions 
which interfere with the smooth func- 
tioning of the plant, if not properly 
controlled. The following is a sum- 
mary of conditions which existed in 
the Salt Creek Sanitary District Sew- 
age Treatment Plant from the years 
1953 through 1959. 

This plant, located at Villa Park, 
Illinois, consists of two primary set- 
tling tanks 20’ by 70’ by 8’, with 
sludge collecting equipment, con- 
nected to two trickling fliters. One 
filter (Fig. 1) is rectangular, 70’ by 
90’, with stationary nozzles, and the 
other (Fig. 2) is circular, 120’ in 
diameter with a rotary distributor. 
There is one final settling tank re- 
ceiving the effluent from both trick- 
ling filters. The capacity of these fil- 
ters is approximately 1.5 mgd. 

In the Spring of 1953, this plant 
was heavily infested with filter flies. 
*Recipient of the Operator of the Year Award, 


1956, made by the Illinois State Sanitary Water 
Board. 


LARVAE SHOWN growing on typical 
group of trickling filter stones. 


In fact, the infestation was so great 
that filter flies were found in tre- 
mendous numbers in dwellings as far 
as a half mile from the plant and the 
nuisance they created assumed such 
proportions that the local papers fea- 
tured it in editorial headlines. Con- 
current with the millions, perhaps bil- 
lions, of adult psychodae creating a 
nuisance outside the filter, an equal 
number of larve and pupae were 
hindering the efficient functioning of 
the trickling filter bed itself (Fig. 3). 
As the number of larve increased, the 
number of tubifex worms and bac- 
teria, whose primary function it was 
to reduce sewage solids, decreased. 
This resulted in a much higher BOD 
of the trickling filter effluent than 
is obtained under proper operating 
conditions. If the filter fly larvae in- 
festing the trickling filter stones are 
not properly controlled, ponding of 
the filter may result and objectionable 
odors will soon be evident. During 
the 1953 season both filter beds were 
sprayed with 165 gallons of various 
insecticides consisting of DDT, Chlor- 
dane, Lindane, and Ortho-dichloro- 
benzene, for filter fly control, but to 
no avail. In fact, the situation got so 
out of hand that a total of 1,000 gal- 





212 





BOD determinations of samples from the sewage treatment plant 
taken before and after application of "R.S.C." during 1959. 


{All BOD values expressed in parts per million) 


Date of 


BOD of 
Sample 


Raw Sewage 
June 3 305 
June 5, 


Filter treated with 
'R.S.C."" June 8, 1959 
1959 

1959 


June 10 
June 12 


Filter treated with 
R.S.C." June 16, 1959 
vune 17, 1959 

June 19, 1959 


Filter treated with ''R.S.C. 
June 23, and July 13, 1959 
July 15, 1959 
July 17, 1959 
July 22, 1959 


Filter treated with 
"R.S.C." July 24, 1959 
July 24, 1959 
July 29, 1959 
July 31, 1959 
Aug. 5, 1959 
Aug. 26, 1959 
Aug. 28, 1959 
Sept. 9, 1959 
Sept. 23, 1959 
Sept. 30, 1959 
Oct. 2, 1959 
Oct. 9, 1959 


310 
200 
220 
270 
350 
360 


BOD of 
Primary Effluent 


BOD of 
Fina! Effluent 


160 40 
80 45 


90 

20 | 
90 24 
50 18 
80 12 
100 10 
30 17 
180 17 
230 1 
140 12 


These values show that dosing the filter with "R.S.C." had no adverse effect on the BOD 


removal capacity of the trickling filter. 





lons of fuel oil were sprayed on the 
filter beds in an attempt to control the 
psychodae. The fuel oil killed both 
adults and larve but it also killed all 
biological life on the filter and a 
“dead” filter plant resulted. 


Available Insecticides Ineffective 


In 1954, an emulsifiable concentrate 
of paradichlorobenzene was used in 
an effort to control the filter flies and 
the objectionable odors that were 
emanating from the filter beds. This 
treatment was started on April 12, 
1954, and continued until July 9, 
1954. The results were very poor, so 
that, on June 9, it was necessary to 
flood both filter beds, skim off the 
larve and pupae and burn them. 
During the 1955 season, filter flies 
were satisfactorily controlled by 
spraying the beds with a 1:50 dilution 
of an emulsifiable Malathion concen- 
trate (55% active). In 1956, how- 
ever, the results obtained using Ma- 
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lathion as a psychoda control agent 
became noticeably poorer and towards 
the end of the season Malathion was 
ineffective in controlling filter flies. 

In the early part of the 1957 season, 
the filter fly problem again assumed 
great proportions. Only a moderate 


VIEW OF rectangular trickling filter. 
Nozzles are shown in operation. Cir- 
culation filter is in background. 


degree of control was achieved by 
spraying with Malathion once a week 
from April 26, through July 12, al- 
though the concentration of Ma- 
lathion was increased 100%. The fil- 
ters were flooded on July 16, but the 
problem still remained after flood- 
ing. On July 17, the filters were 
sprayed with a combination of Ma- 
lathion and 2-4 dichlorphenoxyacetic 
acid, butyl ester. This proved ineffec- 
tive and the same spraying was re- 
peated on July 18. From July 19, 
through September 20, sprayings 
were made at weekly intervals using 
Malathion in combinations with Lin- 
dane and other insecticides, but these 
sprayings did not control the filter 
fly population. The same situation 
prevailed during the early part of the 
1958 season. 

Hence it was demonstrated that 
from 1953 through June 1958, the 
filter flies infesting the premises of 
the Salt Creek Sanitary District 
Sewage Treatment Plant became re- 
sistant to the following insecticides 
and various combinations thereof: 
DDT, Chlordane, Lindane, Malath- 
ion, Dieldrin, Paradichlorobenzene, 
and 2-4 dichlorphenoxyacetic acid, 
butyl ester. 


Experiments Continue 


In July 1958, the waste treatment 
plant was divided into two parts. The 
rectangular filter bed was sprayed 
with an_ insecticidal formulation 
known as “R.S.C.”* containing DDT 
as the chief insecticidal ingredient in 
combination with specially formu- 
lated resistance inhibitors which made 
this formulation effective on hitherto 
resistant filter fly larve, pupae, and 
adults. As a control the circular filter 
was sprayed with a formulation con- 
sisting of Malathion and Lindane in 
equal porportions. In each case, 4 gal- 
lons of insecticide diluted 1:50 with 
water were used. In the rectangular 
filter an immediate improvement was 
noticed. The adult filter flies were re- 
duced from 50 to 75% and in many 
locations the filter fly larve were re- 
duced from 50 to 90%. The tubifex 
worms which hitherto were present 
in reduced numbers, began to re- 
establish themselves on the filter 
stones and the biological life in the 
filter bed was strengthened as was 
evident by the presence of a green- 


* Product of Glenn Chemical Co., Inc., 
Chicago, Illinois 





DISTRIBUTOR arm operating on 120 
ft circular filter. 


ish algeal growth on the surface of 
the stones. This improvement in the 
condition of the rectangular filter was 
apparent from July 9, the date of the 
first spraying until the end of the sea- 
son. The condition of the circular fil- 
ter showed no improvement. 

On July 13, 1958, the circular filter 
which, up until that time had been 
treated by spraying a mixture of Ma- 
lathion and Lindane, went out of con- 
trol due to a burned out motor. Dur- 
ing the 48 hours which elapsed while 
the damage to the motor was re- 
paired, the numbers of larve and flies 
in this filter attained astronomical 
proportions. The filter was then 
treated by spraying with 4 gallons of 
1:50 dilution of the new formula. 
The beneficial results of this treat- 
ment were immediately apparent. The 
adult filter flies were killed on con- 
tact and the number of larve were 
greatly reduced to the point that three 
days after spraying there were 2 to 
3 larve per stone. The filter was sub- 
sequently treated by dosing, i.e., 
adding the insecticide to the sewage 
in the dosing chamber located in the 
primary tank and spraying it onto 
the filter bed through the rotary arm. 
Treatment of the circular filter by 
dosing was continued at weekly or 
bi-weekly intervals through Sep- 
tember 26, with uniformly excellent 
results. A check on October 13, re- 
vealed a maximum of 5 larve per 
stone which attested to the fact that 
an excellent degree of control was 
achieved by dosing the circular filter 
with the new insecticide. 

A comment on the spraying and 
dosing procedure is in order. Each 
time the filter was sprayed or dosed 
normal operations were not resumed 


for a period of 30 to 60 minutes after 
treatment. This waiting interval was 
necessary to allow a sufficient time 
for the larval kill and to saturate the 
filter stones thoroughly with toxi- 
cant. 


Filter Flies Controlled 


The heavy infestation of the prem- 
ises, excluding the filters, with psy- 
chodae, which was very evident in 
previous years, was absent during the 
1958 season after treatment of the 
filter beds had been started with the 
formula. The adult filter flies pres- 
ent after treatment had no inclina- 
tion to leave the filter stones and 
hence, did not infest the surrounding 
premises. In general, one may say 
that the degree of filter fly control 
achieved since the of the 
treatment program was the best that 
had ever been achieved in the re- 
corded history of the Salt Creek Sani- 
tary District 
Plant. 


Since the formula was used at our 


initiation 


Sewage Treatment 


plant during the 1958 season in the 
successful control of psychoda flies 
which had developed an immunity to 
many commonly used insecticides, we 
were interested in knowing whether 
psychoda flies and larve would be- 
come immune to it during the 1959 
season. 

Construction work for our plant ex- 
pansion was started in December 
1958, and was not completed until 
August 1959. The psy- 
choda flies during the spring and 


control of 


summer of 1959, became very im- 
portant since a serious fly nuisance 
would markedly lower the efficiency 
and morale of the construction work- 
ers in the performance of their tasks. 

Filter flies were controlled during 
the 1959 season by dosing the circular 
filter through the rotary distributor 
after pouring the special formula- 
tion into the primary effuent (Fig. 
4). Treatment was begun on June 9, 
1959, and the results were truly 
astonishing. Our last dosing was 
completed on July 24, 1959, and thru 
October 15, 1959, there were very 
few flies seen on the premises. 
Whereas, formerly (prior to 1958) a 
count of 400 larvae per rock was 
usual during the spring and summer 
months, we were hard put to find 
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one larva rock, during the 1959 sea- 
son. This condition has resulted in an 
abundant algal growth on the filter 
stones and an increased filter efficien- 
cy. 

It is evident, therefore, that to date, 
psychoda larvae and adults have not 
developed an immunity through two 
consecutive seasons of the special ap- 
plication. 

It is gratifying to say that the mor- 
ale of the plant personnel was at a 
higher level in 1959 than at any time 
during the past seven years due to 
the virtual elimination of the filter 
fly nuisance. 


Filter Efficiency 


An important consideration in the 
use of an insecticide to reduce the fil- 
ter fly population in a trickling filter 
is the possible adverse effects of the 
insecticide on filter efficiency. There 
have been fears expressed in various 
quarters that the application of an 
insecticide to the filter stones would 
reduce or seriously impair the ability 
of the filter to effect a marked BOD 
reduction of the primary effluent. To 
resolve this question a detailed study 
of BOD reductions before and after 
treatment of the trickling filters dur- 
ing the 1959 season was undertaken. 
The table summarizes results during 
the 1959 season. 


AUTHOR and helper shown dosing 
primary effluent with special formula 
insecticide. 
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Some quite interesting problems in design and construction were encountered in building . . . 


A Water Supply for Assumption Parish 


EDITOR’S NOTE: The design of an essentially linear water sys- 
tem and the construction of it in an area with a high ground water 
table were two of the interesting aspects of the Assumption Parish 
job. The Parish is located in the bayou country of Louisiana west 
of New Orleans. The soil is mostly blackjack clay gumbo with the 
water table close to the surface in almost the entire area. Construc- 
tion specifications required that all pipe be layed in dry trenches. 
This requirement was met by installing the pipe as fast as the 
trench was opened and backfilling almost immediately. In this 
way the pipe was layed and the trench backfilled usually before 
the water could infiltrate the hole. Assumption Parish has a popu- 
lation of about 18,000 very little of which is concentrated in the 
seat of parish government, Napoleonville. A system which would 
serve as many as possible of the parish’s residents could not be 
designed on the grid basis used in most water supplies. What was 
required was a linear layout with elevated tanks and booster sta- 
tions to assist in meeting the demand. A design of this variety is 
quite costly on a per individual home served basis and as a result 
there have been very few systems of this type built. Fortunately, 
the consulting engineers had designed a similar system for a 
nearby parish several years before which was working quite satis- 
factorily. With this experience as a basis, a system with some 160 
miles of mains, three elevated storage tanks and one booster pump- 


ing station was developed. 


THE FILTER PLANT and administration building 
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A STAFF CONTRIBUTION 


@ NOW IN SERVICE is a new, com- 
prenhensive water treatment and dis- 
tribution system serving the residents 
of Assumption Parish, Louisiana. To- 
tal construction costs of the new fa- 
cilities were nearly $2.5 million. 

Located in Louisiana’s famed bay- 
ou country, Assumption Parish is a 
predominantly rural governmental 
unit about 60 miles west of New 
Orleans. Economy of the parish is 
based upon agriculture, particularly 
on sugar cane. 

For the first time, the vast major- 
ity of the 18,000 residents of the 
parish are able to turn on faucets 
and enjoy an unlimited supply of 
pure water. Prior to now, only a 
portion of the parish had anything 
resembling a reliable water supply. 

The seat of parish government, 
Napoleonville, has had its own water 
system for many years, and that 
system has been incorporated in the 
new setup. 


History of The Project 


In June, 1956 the Police Jury 
which corresponds to the county 
commission in most states passed an 
ordinance creating Assumption Par- 
ish Waterworks District No. 1, with 
boundaries the same as those of the 
parish. Following this action, the 
J. B. McCrary Engineering Corpora- 
tion of Atlanta who later served as 
the design and construction engineers 
on the project was engaged to make 
a feasibility study of the proposed 
project. 

The results of the feasibility study 
was favorable, indicating the ability 
of the parish to carry out the pro- 
posed work within the financial re- 
sources and taxing limits of the 
parish. 

The issue was then submitted to 
the people in the form of a referen- 
dum to approve bond issues totalling 
more than $3 million. The voters 
approved the proposals overwhelm- 
ingly, by a 10 to 1 margin, in an 
election held in March, 1957. 





PIPE LAYING in progress. By installing the pi 
is opened and closing it quickly it was possib 


maintain a dry trench. 


Bonds were sold in July, 1958, and 
the same month a contract was 
awarded to Hebert Brothers Engi- 
neers, contractors of Plaquemine, 
La. Bid prices for the entire project 
are shown in Table 1. 





Table | 
Project Bid Prices 


Completion Time 


Low Bidder Bid Amount (Days) 


Hebert Brothers 

Engineers, for 

Water Distribution 

System $1 ,833,350.00 
*Rolant Construc- 
tion Co., for Water 
Treatment Plant 
R. D. Cole Manu- 


facturing Co., for 


409,700.00 


Three Elevated 
Tanks 
Badger Meter 
Manufacturing Co. 
for Water Meters 75,870.00 (as 
directed) 
Motorola Communica- 
tion & Electronics, 
Inc., for Two-way 
Radio Communica- 
tion System 3,861.68 las 
directed) 





*Binnings Construction Company constructed the 
Water Treatment Plant as Subcontractor to Roland 
Construction Company. 


Major Project Features 
Three principal elements comprise 
the complete water system, as follows: 


1. Water Distribution System, in- 
cluding water mains and appurten- 
ances, water service connections, one 
booster pumping station, and miscel- 
laneous items of work. 

2. Water Treatment Plant, includ- 
ing a raw water pumping station. 

3. Three Elevated Steel Storage 
Tanks, providing a total storage of 


7 


immediately after the trench 
to work in wet areas and still 


some 400,000 gallons of water. 


Design of The System 


The system was designed by and 
built under the supervision of J. B. 
McCrary Engineering Corp., of At- 
lanta. 

The design of the Assumption 
Parish system was based on that of 
the $5,000,000 similar system con- 
structed in adjacent Lafourche Par- 
ish. The Lafourche Parish water- 
works system was completed in 
1955, and in 1958-1959 more than 
$1,500,000 worth of extensions were 
constructed. McCrary Engineering 
were the engineers for design and 
construction of the original system 
and the extensions 

The Lafourche Parish waterworks 
system is unusual in that it was de- 
signed to serve a very narrow area 
centered on Bayou Lafourche and 
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extending many miles in length, in- 
volving essentially a linear system of 
water mains with elevated storage 
tanks and booster pumps located as 
deemed necessary along the mains. 
The recent extensions to the La- 
fourche Parish system consist of a 
large branch linear system and a 
number of other extensions to serve 
additional areas of the Parish. 

The usual waterworks system 
serves an area having considerable 
width as compared to its length, in- 
volving a quadrangular system or 
network of water mains, such that 
each point on the system except in 
a few outlying areas, is served from 
two or more directions, and the 
elevated storage is located near the 
center of system demand. 

The linear system requires rela- 
tively larger size mains, more ele- 
vated storage and more pumping than 
the quadrangular system, resulting in 
high construction cost and operating 
cost per water customer for the 
linear system. The linear system in- 
volves numerous planning problems 
that would not arise in designing the 
usual waterworks system, and very 
little information was available on 
previous solutions to most of these 
problems, since linear systems of 
appreciable length usually cannot be 
built because of the excessive cost 
per water customer. Special studies 
were required to arrive at the best 
possible solution of each of these 
problems. 

The Lafourche Parish waterworks 
system has been opeating satisfac- 
torily for several years and, there- 


PIPE FOR THE project being unloaded from railroad cars 
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fore, was considered a proper basis 
for the design of the Assumption 
Parish waterworks system, which al- 
so is essentially a linear system, with 
several linear branches. 


Water Treatment Plant 


The water treatment plant is de- 
signed to operate at a nominal rate 
of 1.0 mgd, treating water from 
Bayou Lafourche for turbidity re- 
moval, color reduction and selective 
lime softening, followed by filtration 
and disinfection. Water in Bayou 
Lafourche is from the Mississippi 
River. The raw water intake and 
pumping station are located in the 
bayou near the new treatment plant. 

The water treatment plant itself 
rapid sand filters, the 
chemical feeders, pumping equip- 
ment, chlorinators, etc, a clearwell 
beneath the building structure, and 
a reservoir together with all the other 
necessary appurtenances. 

The filter building structure 
( Page 214) is of rigid frame steel and 
curtain wall construction. The reser- 
voir is of steel, with a capacity of 
approximately 250,000 gallons. Of- 
fice space is provided in the filter 
building for administrative personnel, 
as well as for plant operations. A 
utility building is provided for the 
purpose of housing distribution main- 
tenance personnel and equipment 


has 


usual 


Elevated Storage Tanks 

3ecause the location of consumers 
made necessary extremely long 
lengths of water mains with essen- 
tially no loops in the pipe line sys- 
tem, it was necessary that sufficient 
elevated storage be provided to facili- 
tate supplying the demand. Conse- 
quently, there are three elevated steel 
storage tanks, two of 150,000-gallon 


” 


A PIPE STORAGE area for the 


project 
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Bait yee AN 


ANOTHER VIEW of the pipe laying showing how short a time after the trench 


was opened the pipe was installed 


capacity and one of 100,000-gallon 
All the tanks are on steel 
towers, arranged so that the system 
pressure due to static head is 


tween 60 and 70 psi. 


capacity 
be- 


Two of the elevated tanks receive 
water directly from the pumping 
equipment at the water treatment 
plant. To insure an adequate supply 
of water in the third tank, a booster 
station was provided in the line lead- 
ing to the tank. 


Water Distribution System 


The water distribution mains are 
of cast and extend from the 
water treatment plant along the bayou 
in both directions. 


1ron, 


The mains vary in size from 2% 
in. to 10 in. in diameter. All the cast 
iron pipe except at river crossings 
has single rubber gasket, slip type 
joints. In all, more than 160 miles 
of cast iron water mains have been 
installed in the sizes shown in Table 


r 





Table 2 
Approximate Distribution of 
Pipe Sizes 


diameter 
(inches) 


81,000 
374,000 
50,000 
350,000 


Distribution System Construction 

All pipe lines were installed by 
Hebert Brothers Engineers, under 
the personal supervision of Omer J. 
Hebert. The original contract called 
for the be completed in 
October, 1959. Because of extremely 
heavy rains, this deadline was later 
extended to December, 1959. 


job to 


The installation of this much pipe 
in a limited time called for a tight, 
well-organized operation by the con- 
tractor. Also, job specifications stip- 
ulated that, with the exception of 
bayou and ditch crossings and cer- 
tain other wet areas, the trench be 
maintained free of water at all times 
while the work was in progress. 

This was met by following one 
operation quickly with another, so as 
to keep a minimum length of trench 
open at any one time. Trenches were 
dug with a Buckeye Trencher, with 
cutting width of 22 in. Grade lines 
were established so that the top of the 
pipe in any location was not less than 
30 in. below the surface of the 
ground. 

Soil conditions are variable in 
Assumption Parish, with blackjack 
clay gumbo predominant. As soon as 
the trench had been opened, pipe was 





laid as quickly as possible and the 
trench backfilled immediately. De- 
spite the very high water table, this 
procedure permitted completion of 
the pipe laying operation before water 
could infiltrate the trench. Pipe was 
handled by a Bantam crawler crane, 
with a dozer being used for back- 
filling. 

Compaction requirements for the 
backfill were standard, with material 
being tamped carefully beneath the 
haunches of the pipe, between the 
pipe and the trench‘ walls, and to a 
minimum of one foot of cover above 
the top of the pipe. In some loca- 
tions, compaction in thin layers was 


required to the top of the trench. 

The plans called for a number of 
bayou, canal, and ditch crossings, in- 
cluding five major crossings of 
Bayou Lafourche. At all of these 
crossings, cast iron pipe with flex- 
ible ball-and-socket joints was used. 

Job specifications called for jack- 
ing or boring to place beneath rail- 
road lines, roads and streets. In one 
populous area, the contractor found 
that it was cheaper to put in a two- 
main system, a 6-inch line on one 
side of the street and a 2'%-inch line 
on the other, than to make repeated 
borings for service lines. 

More than 450 fire hydrants were 
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installed as a part of the contract, 
being located 1000 feet apart in 
populous areas. The base of each 
hydrant was encased in concrete. 
Thrust blocks of creosoted timber 
were used at pertinent locations to 
take care of unbalanced forces in 
the line. 

In locations where it was antici- 
pated that electrolysis would be a 
problem, some 25,500 feet of 
wrapped cast iron pipe was installed. 

Contractor crews were coordinated 
by the use of a mobile two-way radio 
system, with units in all foreman 
trucks, main office, and the contrac- 
tor’s home. 





Small Quantity Radioisotopes 
Removable by Municipal 
Water Plants 


Studies at the Hanford Atomic 
Laboratories, Richland, Wash., indi- 
cate that municipal water plants, 
though not designed for the purpose 
can substantial fraction 
of radioistopes from water they proc- 
ess. 

Robert L. Junkins, a senior Gener- 
al Electric engineer at Hanford, re- 
ported to the Nuclear Congress on a 
year’s sampling of the Pasco munici- 
pal water system filter plant 39 miles 
below Hanford nuclear reactors. He 
explained that General Electric, 
which operates Hanford for the 
Atomic Energy Commission, con- 
ducts this sampling as part of an ex- 
tensive environmental monitoring 
program in Hanford’s vicinity to pro- 
vide guidance in the control of plant 
operation practices and to assure 
that the release of atomic wastes in 
the area is well within recognized 
limits. 


remove a 


Contracts and 
Concrete Construction 

A newly revised edition of the 
“Suggested Form of Contract for 
Use in Connection with Engineering 
Construction Projects” is now avail- 
able. This 1960 edition, prepared 
jointly by the Associated General 
Contractors of America and by the 
American Society of Civil Engineers, 
includes the following new sections: 
Changed Conditions, Extension of 
Time, Responsibility for Work, Par- 
tial Completion and Acceptance, Dam- 
age Claims, and Acceptance and Fi- 
nal Payment. 

There are substantial revisions in 


the sections on Progress Payments, 
and Contractors Liability Insurance. 
Several outmoded 
dropped. Most 


ready have 


sections were 

federal agencies al- 
established standard 
forms of contracts in close agreement 
with the document’s provisions. 

The publication will be useful to 
consulting engineers and to state, 
county, municipal and other award- 
ing agency personnel who are not 
now using contract forms employing 
the most up-to-date and current ac- 
cepted practices and provisions. 

The new cover design carries the 
seal of the AGC or the ASCE, and 
copies may be obtained for 25c each 
from either organization. The AGC 
address is 1957 E. Street, N.W., 
Washington 6, D.C. 


“Water Bill U.S.A.” 


Water and what we must do to as- 
sure a plentiful supply for the future 


is the basis of a new color motion pic- 
ture recently released by the Cater- 
pillar Tractor Co., of Peoria, Ill. Nar- 
rated by Walter Cronkite, the 27- 


minute film illustrates the overall 
problem and tells how citizens in 
various parts of the country 
solved their problems, and 
others can do about theirs. 

The film’s theme, that water is not 
only our most wanted resource but 
our most wasted resource as well, is 
one that calls for greater public aware- 
ness. For this reason, the film will 
be available through Caterpillar deal- 
ers throughout the country. 

Among the points brought out in 
the film that the average American 
home requires about 22,000 gallons 
of water per year for each member of 
the family. By 1975, factories are ex- 
pected to need almost as much water 


have 
what 


as the entire United States uses today 
for all purposes. Irrigation, which 
today requires 131 billion gallons per 
day, will need more to keep up with 
our growing demands for food. 

The “message” of the film is that, 
to meet the demands expected by 1957 
and beyond, we must make better use 
of our water, storing it where it can 
be used to grow crops in dry years, 
allowing it to seep down into the 
underground reservoirs which have 
been depleted to the danger point in 
many areas, and providing the neces- 
sary dams and reservoirs to keep 
pace with the needs of our growing 
cities and industrial capacity. 


EJC Names Holbrook 
to Vice-Presidency 


Dr. George E. Holbrook, a vice 
president, director and _ executive 
committee member of E. I. du Pont 
de Nemours and Company, has been 
elected vice president of Engineers 
Joint Council. He succeeds Cecil Bol- 
ing who has resigned. 

Dr. Holbrook, a native of St. 
Louis, Mo., has been with du Pont 
since 1933, with the exception of 
service with the National Production 
Authority in 1952. At du Pont, he 
has held many posts of responsibility 
previous to his present position which 
he attained in 1958. He is also a di- 
rector of du Pont Company (United 
Kingdom) Limited, London and du 
Pont of Canada, Limited. 

He is a graduate of the University 
of Michigan with a master of science 
degree in 1932 and doctor of phil- 
osophy in 1933, all in chemical en- 
gineering. He has served as a mem- 
ber of EJC’s board of directors, ex- 
ecutive committee and planning com- 
mittee. 
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Baltimore experiments show how settling tank effluent suspended solids and depth of sludge 
blanket affect 


Thickening of Raw Sludge 


by C. E. KEEFER, Sewerage Engineer, 
Bureau of Sewers, Baltimore, Md. 


EDITOR’S NOTE: Pilot-piant experiments at Baltimore’s Back 


River sewage treatment plant in thickening of raw sludge before 


pumping to the digesters have indicated optimum suspended solids 
loading and sludge blanket thickness for obtaining high solids 


concentration in the sludge. Benefits include smaller supernatant 


volume and reduced requirements for digester volumes, as well 


as reduced pumping requirements. 


@ A series of pilot-plant experiments 
was conducted at the Back River sew- 
age treatment works, which serves the 
city of Baltimore, Md., to determine 
how the concentration of the solids 


in sludge drawn from a settling tank 
varied with the amount of suspended 
solids in the tank effluent and also 
with the depth of sludge blanket in 
the tank. The solids loading fed to 
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FIG. 1. RELATIONSHIP between suspended solids loading in settling tank 
and solids in sludge withdrawn from tank. 
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the tank was varied from 9.3 to 21.0 
lb per sq ft per day. The greatest 
concentration of solids in the sludge 
withdrawn averaged 8.4 percent when 
the suspended solids in the tank influ- 
ent averaged 2,203 mg/l, the suspend- 
ed solids loading averaged 14.2 Ib per 
sq ft of tank surface per day, and the 
sludge blanket was 1.5 ft deep 
(Fig. 1). These experiments were in 
general similar to the previous work 
done by Genter Torpey, and others. 

The desirability of thickening sludge 
before pumping it into digesters has 
been recognized for many years. In 
1944 Goudey ? stated that the prac- 
tice of elutriating sludge to produce 
a denser material had been “recog- 
nized and used even prior to 1930.” 
He failed, however, to refer to any 
specific installations where this meth- 
od of sludge concentration had been 
adopted prior to that date. It was not 
until Genter ? had invented and 
developed his process of sludge elu- 
triation that it became evident that this 
method of sludge treatment not only 
removed a considerable percentage of 
the bicarbonates from sludge, but also 
concentrated the sludge solids by re- 
moving the entrained gases. 

By using the elutriation process 
Backmeyer * was able to increase 
the solid content of the digested sludge 
at Marion, Ind., from 5.5 - 6.7 percent 
to 8.7 - 10.0 percent. Genter * also 
discovered that the solids in the super- 
natant liquor of digestion tanks could 
be thickened by mixing this liquor 
with sewage plant effluent, river wa- 
ter, or relatively pure water, subject- 
ing the mixture to sedimentation and 
withdrawing the concentrated solids. 
At the Bowery Bay sewage treatment 
plant in New York City in 1952-53 
Torpey ® found that when primary 





settling tank sludge was mixed with 
a large volume of dilute activated 
sludge and then settled, the sludge 
withdrawn frequently contained more 
than 15 percent solids. At a small 
pilot-plant installation at Middlebor- 
ough, Mass. ®, and at the sewage 
treatment plant serving Beaumont, 
Tex. 7, it has been demonstrated 
that combined primary and trickling 
filter sludges can be concentrated by 
following the general procedure de- 
veloped by Torpey. 


Description of Baltimore Experiments 


The tank in which the sewage 
solids were concentrated had an in- 
ternal diameter of 10 ft and a work- 
ing depth of 9.0 ft. The floor of the 
tank had a slope toward the center 
of 2% in. per ft. The influent 
entered the center of the tank near 
the surface through a 4-in. pipe and 
flowed radially outward over a V- 
notched annular weir near the tank 
periphery. Suspended from a vertical 
shaft at the center of the tank was a 
sludge thickening mechanism, which 
was provided with a_picket-fence 
thickener and squeegee blades for 
moving the sludge along the tank 
floor to a 4-in. sludge outlet pipe at 
the vertical center line of the tank. 
The central vertical shaft was rotated 
by an electric motor at % rev per 
min. 


The sludge solids to be thickened 
were pumped from the 8-in. sludge 
withdrawal pipe of one of the seven 
primary settling-tanks at the Back 
River sewage works. This tank had 
a theoretical detention period of 2 hr 
when treating 25 mgd. The raw sew- 
age flowing to this tank contained ex- 
cess activated sludge and trickling 
filter sludges produced at the treat- 
ment plant. It is estimated that the 
raw sludge contained about 55 per- 
cent of primary tank solids, 25 per- 
cent of activated sludge, and 20 per- 
cent of trickling filter sludge. These 
sludge solids were pumped into an 
elevated mixing tank, to which was 
added primary settling tank effluent. 
The mixture of sludge solids and 
tank effluent discharged over a weir, 
which measured the rate of flow, and 
through a pipe into the center of the 
settling tank. The concentration of 
solids in the influent to the settling 
tank was regulated by varying the 
quantity of primary settling tank 
effluent added to the sludge solids. 
This concentration ranged from about 
1,400 to 3,200 mg/l. One of the chief 
purposes of the experiment was to 
see how the concentration of solids 
in the sludge withdrawn from the 
settling tank varied with the concen- 
tration of solids in the influent to 
the tank. 

The flow to the tank was main- 
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tained at about 43 gpm. The theoreti- 
cal detention period in the tank was 
about 1.5 hr, and the surface loading 
was approximately 790 gal per sq ft 
per day. As the experiments were 
conducted during a considerable por- 
tion of the year, there was a wide 
range in the temperature of the sew- 
age from a minimum of 40° to a 
maximum of 68° F. The depth of 
sludge blanket in the settling tank was 
varied from 1.0 to 3.0 ft. 

The experimental work was begun 
in December 1957 and completed in 
October 1958. Four groups of tests 
were made. During the first group 
(Table 1) the suspended solids in the 
influent to the settling tank varied 
from 1,407 to 1,616 mg/l with an 
average of 1,510 mg/l, and the sus- 
pended solids loading applied to the 
tank ranged from 9.3 to 10.6 lb per 
sq ft per day with an average of 9.9 
Ib. The suspended solids in the ef- 
fluent averaged 198 mg/l and the 
solids in the sludge withdrawn from 
the tank amounted to 4.6 percent. The 
average removal of suspended solids 
from the influent was 86.9 percent. 
The solids in the sludge withdrawn 
from the tank contained an average of 
68.5 percent of volatile matter, where- 
as the suspended solids in the tank in- 
fluent contained 71.4 percent. There 
was thus some washing out of volatile 





Table | 


Sludge Thickened in Settling Tank With Average Suspended Solids 
Loading of 9.9 Pounds Per Square Foot Daily 





Influent 


Quan- 
Date ti 


ity Temp. 
(1958) (gpm) } 


(°F (mg/l) 


Susp. solids 
T 


Effl. 
Susp. 


Sol. 
(mg/!) 


Vol. 
Sol 
(%) 


ank 
Loading’ 
(Ib) 


Sludge 
Volume 
Ratio* 


Sludge Withdrawn 

Quan- 
tity 

(gph) 


Sol. 
(%) 





Mar. 12 
13 
14 
15 
16 
17 
is | 
12 | 
13 
14 


42 
40 
4| 
4) 
43 
39 
39 
56 
57 
55 
15 53 
16 53 
» 68 
12 66 
13 66 
14 67 
15 67 


52.5 


1,525 
1,516 
1,498 
1,510 
1,488 
1,529 
1,536 
1,461 

1,475 
1,491 

1,407 
1,471 

1,489 
1,496 
1,566 
1,616 
1,598 


Avg. 43 1,510 


72.2 
70.8 
71.2 
74.3 
73.9 
69.9 
69.8 
72.2 
70.8 
71.2 


10.1 139 
202 
269 
216 
239 
168 
171 
186 
179 
166 
149 
161 
169 
196 
277 
226 
249 


19g 


10.5 
9.92 


0.77 | 


4.6 
44 
4.3 
4.1 

4.8 
4.5 
4.6 
5.2 
6.1 

6.0 
4.9 
6.0 
4.3 

3.0 
3.2 
4.1 

4.0 


4.6 





> Pounds per sq ft per day. 
* Dry solids basis. 
* Sludge volume ratio 


_. Volume of sludge in thickener 





Volume of sludge withdrawn daily 
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Table 2 


Siudge Thickened in Settling Tank With Average Suspended Solids 
Loading of | 1.7 Pounds Per Square Foot Daily 


influent 


Susp. solids 


Quan- 
tity 
(gpm) 


1,749 
1,810 
1,731 
1,699 
1,776 
1,796 
80! 
1,831 
| 809 
778 


Ava. 43 


ne 





Effi. 
Vol. Susp. 
Sol.* 


Sol. 
(%) (mg/l) 


Sludge 
Loading’ 


Volume 
Ratio® 


Sludge Withdrawn 


Quan- 
tity 


Sol. 
(gph) (%) 





11.5 77.5 221 
iP 68.2 211 
Il. 68.4 206 
14.2 70.4 212 
14.7 72.8 306 
It. 70.9 299 
1h. 72.0 316 
12.1 71.6 319 
11.9 72.3 311 


11.7 71.6 267 


6.7 
7.1 

7.0 
6.6 
7.0 
5.0 
5.3 
6.2 
6.1 

6.3 





For notes see Table |. 





matter that discharged with the ef- 
fluent. 

The depth of the sludge blanket in 
the tank was maintained at 1 and 2 ft. 
This difference in depth had con- 
siderable effect on the concentration 
of the sludge withdrawn. The solids 
in the sludge averaged 5.0 and 3.7 
percent when the sludge depths were 
1.0 and 2.0 ft, and the ages of the 
sludge withdrawn averaged 0.45 and 
0.54 day, respectively. 

During the second group of tests 
(Table 2) the suspended solids in the 
influent to the tank was increased to 
an average of 1,778 mg/l, and the 
loading of suspended solids averaged 
11.7 lb per sq ft per day. The sus- 
pended solids in the effluent from the 
tank increased to 267 mg/l and the 
removal of suspended solids amounted 
to 85.0 percent. At the same time the 
concentration of solids in the sludge 
withdrawn from the tank averaged 


6.3 percent. The depth of the sludge 
blanket materially affected the con- 
centration of the sludge withdrawn 
from the tank. When the blanket was 
1.0 ft deep, the solids in the sludge 
varied from 6.6 to 7.1 percent with 
an average of 6.9 percent; when the 
blanket was 2.0 ft deep, the solids 
varied from 5.0 to 6.2 percent with 
an average of 5.7 percent. Here 
again a more concentrated sludge was 
obtained with a thinner blanket. 
The suspended solids loading dur- 
ing the third group of tests (Table 3) 
averaged 14.6 lb per sq ft per day. 
The sludge withdrawn contained 8.4 
percent of solids when the solids load- 
ing averaged 14.2 lb per sq ft per day, 
the sludge blanket was 1.5 ft. deep, 
and the age of the sludge withdrawn 
was 0.70 day; and the sludge con- 
tained 5.9 percent of solids when the 
age of the sludge was 0.82 day and 
sludge blanket was 3.0 ft deep. 


When the suspended solids loading 
was increased to 20.1 Ib per sq ft per 
day (Table 4) there was a decrease 
in the average solids concentration in 
the sludge withdrawn to 6.9 percent. 
With a 2.0-ft depth of sludge blanket 
and a sludge age of 0.59 day, the 
sludge withdrawn contained an aver- 
age of 8.0 percent solids ; with a 3.0-ft 
depth of sludge blanket and a sludge 
age of 0.64 day, the sludge withdrawn 
contained an average of 6.2 percent 
solids. 


Discussion 


The chief purpose of the experi- 
ments was to determine the effect of 
increasing the concentration of sus- 
pended solids in the tank influent on 
the performance of the thickening 
tank and particularly on the concen- 
tration of the solids withdrawn from 
the tank. The solids in the sludge in- 





Table 3 


Sludge Thickened in Settling Tank With Average Suspended 
Solids Loading of 14.6 Pounds Per Square Foot Daily 


influent 


Susp. solids 


Quan- 
Date 


Temp. 
(1958) 


(°F) (mg/l) 
60 2,098 
58 2,260 
59 2,116 
60 2,228 
60 2,31! 
5 2,298 
52 2,311 
5! 2,268 
49 2,299 
49 2,301 


54.9 2,249 


tity 
(gpm) 


42 


42.5 





Effi. 
Susp. 
Sol. 
(mg/l!) 


Tank 
Loading’ 
(Ib) 


Vol. 
Sol.” 
(%) 


Sludge 
Volume 
Ratio* 


Sludge Withdrawn 
Quan- 


tity Sol. 
(gph) 


(%) 





69.1 

70.0 
71.2 
74.1 

73.8 
71.8 
71.6 
70.9 
72.4 
71.6 


13.4 
14.5 
13.8 
14.3 
14.8 
15.0 
15.2 
14.8 
15.0 
15.2 


14.6 


262 
290 
260 
246 
281 

316 
311 

301 

321 
317 


291 


8.4 
8.8 
8.2 
79 
8.6 
6.1 
6.3 
5.8 
5.7 
5.8 


"giv 





For notes see Table |. 
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Table 4 


Sludge Thickened in Settling Tank With Average Suspended 


influent 


Susp. solids 


Date 


(1958) (° 


tity 
(gpm) 


Temp. 
) (mg/I) 


Loading’ 


Effl. 
Susp. 


Sol. 
(ma! 


Tank Vol. 
Sol.’ 


(%) 


Sludge 
Volume 
Ratio® 


(Ib) 





61 
él 
66 


2,898 
3,10) 
3,076 
3,200 
3,196 
3,098 
3,106 
3,200 
2,790 
2,899 
3,116 
3,096 
3,119 


3,069 


July 4 
4 
9 
64 


10 

VI 67 
15 58 
16 60 
17 59 
29 57 
30 58 
54 
54 
53 


59.4 


Sept. 





19.0 
19.7 
20.2 
21.0 
21.0 
20.4 
20.4 
21.0 
18.4 
19.1 

20.8 
20.3 
20.5 


20.1! 


76.1 
69.9 
74.5 
75.0 
73.9 
73.2 
72.9 
73.2 
70.2 
69.9 
70.8 
69.9 
7 j Ae) 


72.3 


368 
39) 
288 
30! 
279 
468 
50! 
804 
412 
377 
499 
482 

49 


436 


Solids Loading of 20.1 pounds Per Square Foot Daily 





Sludge Withdrawn 
Quan- 
tity 
{op} 


Sol. 
Me) 
7.9 
8.4 


oOooewFr wae @om 
hOMMOwWO- 


°o 
o °o 





For notes see Table |. 





creased from an average of 4.6 per- 
cent to 7.2 percent as the suspended 
solids in the tank influent were in- 
creased from an average of 1,510 to 
2,249 mg/l, which corresponded to 
average solids loading of 9.9 and 14.6 
Ib per sq ft per day, respectively. As 
the loading was increased beyond the 
latter amount, the solids in the sludge 
withdrawn from the tank became less. 

The depth of the sludge blanket in 
the tank had a material effect on the 
concentration of the solids withdrawn. 
The concentration varied inversely as 
the depth of the blanket. Maintaining 
a deep blanket of sludge increased the 
age of the sludge and decreased the 
concentration. It is possible that the 
longer the sludge was retained in the 
tank the more entrained gas it con- 
tained and the less was the concentra- 
tion of solids. 

Operating with a deep sludge blan- 
ket resulted in the effluent having a 
higher suspended solids content. For 
example, when the suspended solids 
loading averaged about 20 Ib per sq 
ft per day, the suspended solids in 
the effluent averaged 461 mg/l when 
the sludge blanket was 3.0 ft deep, 
whereas when the blanket was 2.0 ft 
deep the effluent contained an aver- 
age of 325 mg/l. 

As was to be expected, there was 
a consistent increase in the suspended 
solids in the effluent as the suspended 
solids in the influent increased. For 
example, when the average suspended 
solids in the influent was 1,510 mg/1 
(Table 1) the effluent contained an 
averaged of 198 mg/l of suspended 


solids, whereas when the influent con- 
tained an average of 3,069 mg/l 
(Table 4) the suspended solids in the 
effluent averaged 405 mg/l. There 
was, however, remarkably little varia- 
tion in the percentage removal of sus- 
pended solids. These removals in 
general averaged between 85 and 87 
percent. 

Torpey and Lang found that 
the solid concentration of thickened 
sludge varied inversely as the percent- 
age of volatile matter in the sludge. 
During the tests conducted at the 
Back River plant there was insuffi- 
cient variation in the volatile content 
of the sludge to determine what role 
this factor played in concentrating 
sludge. 

During the past five years the 
sludge drawn from the primary set- 
tling tanks has contained an average 
of 4.6 percent solids. By mixing the 
sludge solids with tank effluent and 
treating the mixture in a thickening 
tank with a suspended solids loading 
of 14 to 15 lb per sq ft per day, it 
is anticipated that sludge containing 
from 8.0 to 8.5 percent solids can be 
obtained. If such is the case, the 
quantity of raw sludge handled will 
be decreased about 45 percent. There 
will be a saving of approximately 5.6 
mil cu ft per month of sludge gas, 
which is used to raise the temperature 
of the sludge pumped into the 
digesters. The heat value of this gas 
is equivalent to the heat value in 
22,000 gal of bunker C fuel oil, 
which costs $0.0575 per gal. Large 
quantities of this oil are used at the 
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sewage plant to heat dry the sludge. 
As the furnaces used for this purpose 
are also equipped with gas burners, 
any gas saved to raise the temperature 
of the raw sludge pumped into the 
digesters could be used in place of the 
oil during a considerable portion of 
the year at a saving of approximately 
$1,270 per month. 

Pumping sludge containing 8.0 to 
8.5 percent instead of 4.6 percent 
solids into the digesters would greatly 
improve their efficiency, as the vol- 
ume of sludge to be handled would 
be greatly reduced and the length of 
time the sludge could be retained in 
the digesters would be materially in- 
creased. Furthermore, there would be 
much less supernatant liquor drawn 
from the digesters. This liquor, which 
has both high B.O.D. and high sus- 
pended solids content, is pumped into 
the raw sewage. Any reduction in the 
volume of this liquor would naturally 
reduce the strength of the raw sewage. 


Conclusions 


The following conclusions seem 
warranted insofar as the conditions 
at the Baltimore sewage works are 
concerned : 


1. When raw sludge was diluted 
with settled sewage and treated in a 
thickening tank, sludge containing 8.0 
to 8.5 percent solids was obtained 
when the suspended solids loading of 
the tank was maintained at about 14.0 
to 14.5 Ib per sq ft of tank surface 
per day. Decreasing or increasing 
this loading decreased the solids con- 
centration of the sludge. 
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2. Decreasing the thickness of the 
sludge blanket increased the solids 
concentration of the sludge. 
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APHA Releases Glossary of 
Public Health Administrative 
Terms 


After considerable careful consider- 
ation of comments about proposed 
definitions, APHA’s Committee on 
Public Health Administration on 
October 19, 1959 agreed on a glos- 
sary of terms for administrative use 
in Public Health Work. Published in 
February, 1960 American Journal of 
Public Health, the glossary is repro- 
duced here for benefit of our readers. 

1. Need—that state or condition in 

the community which shows a lack of 
essential public health protection and 
well-being. 
_ 2. Purpose—A mission of the health 
agency which lies behind the estab- 
lishment of a specific program objec- 
tive. 

3. Objective—A defined end result 
of specific public health activity, to be 
achieved in a finite period of time. 
Objectives are stated as definite aims 
or goals of action, which should be 
quantitatively measurable and capable 
of being reflected in standards per- 
formance. Objectives can be long- 
range, intermediate, and short-range. 

4. Function—an area of responsi- 
bility whose discharge is required in 
order to meet program objectives. 

5. Function, Operating—That func- 
tion which contributes directly toward 
the achievement of the objective. 

6. Function, Administrative—That 
function which involves the planning, 
evaluation, advice, facilitation, and co- 
ordination, of health effort. They 
modify and control the operating func- 
tions. 

7. Activity—The performance of a 
function by an organizational unit to- 
ward the achievement of a stated ob- 
jective. 

8. Procedure—The prescribed se- 
quence of defined activities required 
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to meet a program objective within 
the framework of the organization and 
in line with definite policies. 

9. Operation—A specific task or 
series of tasks which when completed 
advances work to the next operation. 

10. Technics—The specific skills 
required for the performance of a 
specific operation or function. 

11. Administration—The planning, 
facilitation, execution, evaluation and 
control of services. 

12. Baseline or Benchmark—The 
record status of the situation before 
action is taken to effect change, to 
which subsequent action or accom- 
plishment can be referred. 

13. Effectiveness—The degree to 
which an action accomplishes the spe- 
cific end result toward which the ac- 
tion is aimed. 

14. Efficiency—The capacity of an 
individual, organization, facility, oper- 
ation or activity to produce results in 
proportion to the effort expended. 

15. Evaluation—The process of de- 
termining the value or amount of suc- 
cess in achieving a predetermined ob- 
jective. It includes at least the follow- 
ing steps: Formulation of the objec- 
tive, identification of the proper 
criteria to be used in measuring suc- 
cess, determination and explanation of 
the degree of success, recommenda- 
tions for further program activity. 

16. Plan—An orderly construction 
of the major objectives and the steps 
needed for their achievement. It in- 
cludes the following three points: 
Formulation of objectives, assessment 
of resources availale to realize these 
objectives, preparation of work pro- 
gram to achieve the objectives. 

17. Policy—The controlling princi- 
ples of an organization which deter- 
mines the boundries of action in the 
selection of objectives and in the pro- 
mulgation of the work of the organiza- 
tion. 


18. Program—All of the work to be 
done by an organization to meet a 
broad area of health need. The pro- 
gram is made up of a number of ac- 
tivities and may involve several re- 
lated objectives. 

19. Program Planning—The proc- 
ess of determining the organization’s 
plan of action to be performed within 
a specified time interval. It includes 
the delineation of the program con- 
tent, objectives, procedures, criteria 
for evaluation, timetable of activities 
and coordination with related activi- 
ties. 

20. Standard of Performance—The 
prescribed amount and quality of ac- 
complishment, an accepted yardstick 
with which performance can be meas- 
ured. A standard of performance may 
be based upon cost, the output of ef- 
fort or the public health effect of this 
effort. 


21. Standard or Unit of Measure- 
ment—A known quantitative element 
or component of an operation which is 
recognized as a completed step, proc- 
ess, or action. 


Water Planning Stymied 
in Arizona 


The now adjourned Arizona legis- 
lature failed to enact a bill that would 
have created a State resources plan- 
ning board to plan for future use 
and development of its water and 
power resources. 

The proposed board would have 
consisted of three members from each 
branch of the State legislature, the 
governor, and ‘the heads of the state 
departments now responsible for wa- 
ter and power needs. These heads 
are, the state land commissioner, the 
chairman of the Arizona Power Au- 
thority, and the chairman of the In- 
terstate Stream Commission. 





Chicago’s Central District Filtration Plant uses 


Butterfly Valves in Settling Basins 


RESUME: Butterfly valves in the world’s largest municipal filtra- 


tion plant settling basins will operate completely submerged. This 


construction progress report describes valve installation. 


@ tHe 61 acre of land-fill, located 
on Chicago's lake front, will not only 
sprout the world’s largest municipal 
filtration plant, it will also be a mecca 
for water works men the world over. 
Many unusual concepts, including 
those tried and proven at South Dis- 
trict Plant will be found in the 960 
mgd Central District Filtration Plant, 
scheduled for completion in 1961. 
Among unusual equipment applica- 
tions at Central District are those in- 
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volting butterfly valves. Conventional 
42” AWWA 25-8 single-flange but- 
terfly valves will be seen in filter 
influent service, for example. They 
will operate submerged in the filter, 
eliminating short pipe connections to 
filter influent flumes and rid the pipe 
gallery of operating cylinders or 
these valves. Specially designed valves 
will be found in 
lines. 


water drain 
Here, specially designed ob- 
round valves provide maximum flow 


wash 





by V. W. LANGWORTHY 
Field Editor 


in restricted locations. The obround 
valves at Central District are 48” x 
84”, have rubber seats and hydraulic 
vane actuators. 

Settling basins will use additional 
butterfly valves. Also designed for 
submerged operation, 42” basin out- 
let valves will be equipped with hy- 
draulic actuators. Figure 1 is a con- 
struction photograph of basin number 
six showing a 45-ton truck crane en- 
gaged in pouring the ground slab. 
Transit-mix trucks may be seen ready 
to discharge their concrete loads. 

Copper tubes were placed in the 
basin walls along with reinforcing 
steel, before concrete was poured. 
Horizontal runs of these pipes may 


FG. |. ONE OF SIXTEEN settling basins constructed at Chicago's Central District Filtration Plant. Ground slab is being 
poured by 45-ton truck crane, note transit-mix trucks stand by. 
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FIG. 2. LOWER DECK of No. 8 settling basin showing 42" wall eit. 


Horizontal copper tubing for valve operating water may be seen above castings. 
Outlets lead to settled water collection flume. 


FIG. 4. INSTALLED 42" butterfly 
valve is visible through roof trusses. 
Plywood shield protects rubber seat 
from debris and sunlight. 


FIG. 5. COMPLETED VALVE installa- 
tion showing method of actuator 
mounting and flexible tubes connected 
to operating supply. 
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be seen in Figure 2, along with cast- 
ings for the valves. Figure 3 shows 
(top center) capped outlets of oper- 
ating water piping and close-up of 
wall casting mounting. Valve has been 
installed, Figure 4, and sheet of ply- 
wood shields rubber seat from debris 
and sunlight. In Figure 5, valve in- 
stallation has been completed. Unique 
mounting of operating cylinder di- 
rectly on valve body and connection 
directly to vane surface avoids con- 
struction of valve stem stuffing box. 
Flexible hose is shown connected to 
operating pipe outlets at valve’s upper 
right. View of basin, with ceiling 
poured and valve installation com- 
pleted, is shown in Figure 6. 

Contract for Central District’s set- 
tling basins ($14.7 Million) was the 


FIG. 3. CLOSE-UP OF 42" wall cast- 


ing. Note capped copper tube outlets 
at top, center, where valve operating 
connections will be made. 


largest awarded for any Chicago pro- 
ject. It included construction of six- 
teen double-deck basins, four to each 
quadrant of the plant. Water flows 
from a mixing channel to the basins 
upper deck returning through the low- 
er section and out the valves de- 
scribed above into the filter influent 
system. Mechanical sedimentation col- 
lectors will be installed in the upper 
section only. 

Work on the settling basin contract 
was performed by the A. L. Jackson 
Company and butterfly valves were 
furnished by Henry Pratt Company, 
Inc., Chicago, Illinois. Accompanying 
photographs were provided by the 
Bureau of Engineering, Chicago Dept. 
of Public Works and Henry Pratt 
Company. 


FIG. 6. VIEW OF SETTLING basin after butterfly valves were , installed. Valve 
design permits permanent submergence under water, with corrosion-resistant 


cylinders and stainless steel linkages. 





Two authorities review the most significant development in. . . 


Twenty Years of Progress in lon 


Exchange 


by W. S. MORRISON and JOSEPH THOMPSON 
Vice Pres. and Eastern Manager 
Illinois Water Treatment Co. 


Rockford, Ill. 


EDITOR’S NOTE: Not too much over twenty years has elapsed 
since ion exchange was little more than a laboratory project estab- 
lished to try to make use of the ability of certain natural materials 
to exchange sodium ions. By twenty years ago, this project had 
progressed to the point of producing equipment for certain limited 
application primarily in boiler water works. Today ion exchange 
is a versatile tool for water treatment applicable in cases too nu- 
merous to mention. The ten most significant developments of this 
period according to our authors are organic cation resins, weakly 
basic anion resins, strongly basic anion resins, hot lime-sodium 
cycle exchange, chloride anion exchange dealkalization, mixed bed 
deionization, counterflow regeneration, automation of equipment, 
high flow rate ion exchange and continuous ion exchange. In this 
paper which the authors presented before the Twentieth Annual 
Water Conference of the Engineering Society of Western Pennsyl- 
vania each of these developments is reviewed both in the light of 
its historic place and the manner in which it increased the useful- 


ness of ion exchange techniques. 


@ iT Is DIFFICULT to cealize that a 
little more than twenty years ago the 
field of ion exchange was limited al- 
most entirely to the softening of water 
supplies for the boiler house and per- 
haps the more enterprising laundry 
or processing plant. In fact. the only 


exchangers then available were the 
zeolites, and to qualify as an expert 
in the field it was necessary to become 
familiar with only the capacity, maxi- 
mum flow rates and minimum bed 
depths recommended for low and 
high exchange greensands and sili- 


ceous gels. Few if any complex prob- 
lems were presented. 

Consider the picture today, how- 
ever. We sometimes still talk of zeo- 
lites but include them under the more 
general classification of cation ex- 
changers. Instead of greensands and 
silica gels, we now usually talk of 
resinous cation exchangers; sulfonic, 
carboxylic and combination sulfonic- 
carboxylic type exchangers; resinous 
anion exchangers, weak base and 
strong base, and combination weakly 
and strongly basic; Type I and Type 
II; ad infinitum. In fact, it is diffi- 
cult to keep up with the flow of re- 
ports from one’s own laboratory and 
technical staff, let alone keep abreast 
of the additional developments as re- 
ported in the technical literature. Pub- 
lications on the subject of ion ex- 
change now number almost 1500 an- 
nually, and many of these are con- 
cerned with techniques applying to the 
treatment of water supplies. 

It would be impossible to attempt 
to review effectively all of the de- 
velopments in this field over the past 
twenty years. Rather than say too lit- 
tle about too much we have selected 
the ten most significant developments 
in this period in the field of water 
conditioning by ion exchange for 
more thorough discussion. 


Organic Cation Exchange Resins 
The availability of organic type ca- 

tion exchange resins permitted regen- 

eration of the materials not only with 
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salt but also with acids; that is op- 
eration on the hydrogen cycle. Thus, 
the passage of water through the hy- 
drogen form of the cation resin re- 
sulted in the conversion of salts to 
their respective acids. When the ef- 
fluent of the hydrogen unit was 
blended in proper proportion with the 
effluent of a sodium cycle cation unit 
operating in parallel with the hydro- 
gen cycle, and the carbon dioxide gen- 
erated in this technique was removed 
by degasification, a softened water of 
controlled alkalinity and reduced sol- 
ids content was produced. This split 
stream dealkalization technique was 
applied to advantage to the treatment 
of selected water supplies. 

Shortly after the introduction of 
carbonaceous type cation exchangers, 
the low capacity phenolic type granu- 
lar resins were made available. In 
subsequent developments the phenolic 
resins were upgraded sub;.antially in 
exchange capacity and manufactured 
in the bead form. Ultimately the high 
capacity styrene base resins made 
their appearance and the majority of 
applications today use cation exchange 
materials of this type.’ 

Styrene base cation resins have 
proved to be very resistant to chemi- 
cal and physical deterioration. How- 
ever, for instances involving high 
pressure drop systems, moving beds, 
and conditions of oxidation or ele- 
vated temperature, more highly 
crossed-linked materials provide even 
superior stability characteristics. 

In the early stages of hydrogen ca- 
tion exchange resin use, it was found 
that water characteristics had a 
marked influence on exchange capac- 
ity, leakage characteristics and regen- 
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eionizing 


eration efficiency of the materials.* 
Over the years, sufficient data have 
been accumulated to permit us to pre- 
dict the results to be obtained with 
almost any water supply. 

With waters of high calcium ion 
concentration, precipitation of calcium 
sulfate during regeneration with sul- 
furic acid was found to be a prob- 
lem.* * This is handled generally by 
introducing the acid regenerant in a 
step-wise procedure of ever increas- 
ing acid concentration. 

Without these cation materials, de- 
ionization techniques obviously would 
not have materialized. 


Weakly Basic Anion Exchange Resins 


These materials made possible for 
the first time the deionization of so- 
lutions. The original granular mate- 
rials could be regenerated with an al- 
kali such as soda ash, caustic and 
ammonia and in use, the hydroxyl ion 
of the resin could be substituted for 
chlorides, sulfates, phosphates and ni- 
trates of a water supply. However, 
the materials were insufficiently 
strongly basic to permit the exchange 
of weakly ionized constituents such 
as silica and carbon dioxide. There- 
fore, the originally available deion- 
izing units were applied generally to 
the treatment of waters for process 
rather than boiler feed. 

Not too many years elapsed before 
it became apparent that these anion 
materials were limited in physical and 
chemical stability.5 This was evi- 
denced by particle degradation, loss 
of exchange capacity and the require- 
ment for prolonged rinses after re- 
generation. Although the styrene type 
weak base anion exchange materials 


have exhibited better physical stabil- 
ity, these materials occasionally re- 
quire excessive rinsing following re- 
generation, after relatively short us- 
age. The guanidine-melamine formal- 
dehyde anion exchange materials of 
intermediate basicity are finding in- 
creasing favor because of their dura- 
bility, adequate exchange capacity and 
excellent rinse characteristics. 

Because of the efficiency of regen- 
eration of the more weakly basic an- 
ion exchange materials, they are some- 
times used as the first stage anion 
exchange step of a deionizing system, 
in a unit installed ahead of a strongly 
basic anion exchange resin unit or a 
mixed bed unit. 


Strongly Basic Anion Exchange Resins 


When resins of this type were in- 
troduced in 1948, deionizing of make- 
up water for high pressure boilers 
became a practical reality. These ma- 
terials were sufficiently strongly basic 
to permit the exchange of weakly and 
strongly ionized constituents. Thus 
carbon dioxide and more importantly, 
silica removal, was accomplished in 
a two step cation-anion treatment.* 7 

Experience showed that character- 
istics of the water supply also affected 
the regeneration efficiency, exchange 
capacity and silica leakage character- 
istics of resins of this type. More- 
over, oxidizing agents present in all 
natural waters tended to affect the 
stability of these materials.*%1° In- 
telligent use of these new chemical 
tools required an adjustment in our 
thinking to the extent that resins 
would have to be classified as ex- 
pendable chemicals requiring replace- 
ment periodically. 

As with any new development, not 
only did the strongly basic anion 
resins expand the field of ion ex- 
change, but with this expansion came 
new problems. One of the more diffi- 
cult problems has been the tendency 
of strongly basic anion exchange ma- 
terials to become fouled with long 
chain high molecular weight organic 
materials found in surface water sup- 
plies. *'1*1% 4 These contaminants 
seem to clog the pores of the original- 
ly available anion resins. This con- 
tamination brings about a reduction 
in available exchange capacity, pro- 
longs the rinse characteristics and af- 
fects the specific resistance and pH 
of the treated water supplies. 


This organic fouling problem was 





alleviated somewhat by the introduc- 
tion of porous type strongly basic an- 
ion exchange resins. These latter 
resins not only absorb organics when 
treating surface water supplies, but 
their greater porosity permits more 
effective removal of the contaminants 
from the resin during regeneration. 


In boiler feed water applications, 
residual silica, rather than specific re- 
sistance readings, should be used to 
fix the end point of an operational 
cycle. Because it is not possible to 
predict with complete accuracy the 
potential anion resin fouling charac- 
teristics of a surface water supply, 
the best approach where large quan- 
tities of water are to be handled lies 
in pilot plant investigation prior to 
full plant scale installation. In more 
limited capacity installations, particu- 
larly where treated waters of maxi- 
mum specific resistance are required, 
complete pretreatment of the water 
prior to deionization should be con- 
sidered. This pretreatment may in- 
volve chlorination, coagulation, sedi- 
mentation, sand filtration and carbon 
filtration, individually or in combina- 
tion depending upon the nature of the 
contaminant in the raw water. 


Hot Lime-Sodium Cycle Exchange 

As was indicated previously, the 
styrene type high capacity cation ex- 
change resins are very stable mate- 
rials. In fact, it was found shortly 
after their introduction that it was no 
longer necessary to limit water tem- 
peratures to approximately 130° F. 
and pH values to a maximum of 9.0, 
as required by materials previously 
available. Rather, styrene type resins 
exhibited excellent stability at temper- 
atures as high as 250° F. and pH 
values as high as 11.0. We were soon 
to take advantage of these resin char- 
acteristics by installing a cation unit 
operating on the sodium cycle after 
a hot process softener using lime as 
the precipitating agent. ' '* !718, This 
combination of hot process precipita- 
tion and hot cation exchange soften- 
ing presented a number of advantages 
over the previously used combination 
hot lime-soda supplementary phos- 
phate treatment. 

To be more specific, the cost of 
treatment was much lower because 
inexpensive salt was used for regen- 
eration of the cation resin. This was 
in contrast to the use of high cost 
phosphates in the supplementary hot 


process treatment. In addition, mag- 
nesium hardness was reduced to levels 
well below those obtainable with an 
excess of caustic in the normal hot 
precipitation treatment. Lower total 
hardness was attained consistently us- 
ing the hot lime-zeolite treatment and 
these superior results were realized 
without any extraordinary care in op- 
eration of the unit; the cation ex- 
changer would produce essentially 
zero hardness water regardless of any 
fluctuation in the analyses of the in- 
fluent water supply. 

This development proved so advan- 
tageous that a large number of exist- 
ing hot lime-soda supplementary phos- 
phate treatment systems were con- 
verted to the hot lime-zeolite process 
in addition to the installation of nu- 
merous altogether new units. 


Chloride Anion Exchange 
Dealkalization 


Under normal conditions, strongly 
basic anion exchange resins are used 
in the hydroxyl form to absorb nega- 
tively charged ions from acids, from 
neutral salts and even mildly alkaline 
solutions. However, when these resins 
are regenerated with salt they are con- 
verted to the chloride form and, under 
proper conditions, the chloride ions 
can be exchanged for bicarbonates, 
sulfates, and even fluorides and sul- 
fides of a water supply. Although 
the equilibrium conditions for the ad- 
sorption of these ions is not entirely 
favorable because of the greater af- 
finity of the chlorides for the resin, 
the exchange is sufficiently complete 
to render practical this treatment 
method. In fact, the use of salt as a 
neutral, inexpensive regenerant is so 
attractive that chloride anion exchange 
dealkalization has generated rather 
widespread interest in smaller, low 
pressure plants. 

When a column charged with anion 
exchange resin in the chloride form 
is used in series with a cation ex- 
change sodium cycle softener, the 
combination will serve to soften and 
reduce the raw water alkalin- 
ity. 1 2° 21 Control of the alkalinity 
is accomplished without using acid 
and this does away with a potentially 
hazardous chore for plant personnel. 
The initial cost of equipment is low 
as acid resistant equipment is not re- 
quired. Moreover, degasification 
equipment is not needed. Finally, this 
treatment method eliminates power 
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costs of pumping since line pressures 
need not be broken. 

Investigators have found that the 
addition of a small amount of caustic 
#2 along with salt during regenera- 
tion of the anion resin brought about 
an increase in the alkalinity exchange 
capacity, a decrease in alkalinity leak- 
age and removal of carbon dioxide 
with adjustment in pH to approxi- 
mately 9.5. 


Mixed Bed Deionization 


We would like to think that every- 
one is completely familiar with the 
mixed bed deionization technique but, 
in the event this is not the case, a 
brief description might be helpful. 

In a mixed bed deionization unit 
the cation and anion resins are, as 
the name implies, mixed intimately in 
a single reactor vessel. If the cation 
and anion resins are mixed in a ratio 
of one to one, then we can assume 
that the bed consists of alternate 
cation and anion particles. If each of 
these particles is visualized as an in- 
dividual unit, then a mixed bed may 
be regarded as a multiple bed de- 
ionizing system consisting of count- 
less numbers of cation and anion ex- 
change columns arranged alternately 
in series. It is apparent that a four 
bed system will produce water of 
lower total ion concentration than will 
a two bed system. Consider, then, the 
quality of treated water from a mixed 
bed unit in which an infinite number 
of columns are employed. Under care- 
fully controlled conditions, water es- 
sentially free of all ionized solids, that 
is less than 0.1 mg/l, are being pro- 
vided in numerous plants in large 
quantity. 28 24 25 26 27 28 

Up until recently the fact that 
mixed bed deionization would reduce 
the total ionized solids content of a 
water to such a low value was of 
relatively academic interest to the en- 
gineer faced with the problem of 
treating water for a system generating 
unit. On the other hand, everyone 
desired that silica be reduced to the 
lowest practical value. 

It has been established that the 
more completely cations are removed 
from the water, the more completely 
can silica be removed by a strongly 
basic anion resin. The ultimate in re- 
moval of cations is obtained with the 
mixed bed technique. Thus it follows 
that the ultimate in silica removal 
must be obtained also. Ionized silica 
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FIG. 2. POWER PACKAGE mixed bed deionizing. 


residuals of less than 0.01 mg/l can 
be obtained at economic regeneration 
levels in a mixed bed unit. 

The advent of once-through super- 
and subcritical boilers has promoted 
a demand for water as free of all 
ions, not only silica, as canbe attained. 
Therefore, the mixed bed deionizing 
technique is finding now even more 
widespread usage in the coal and oil 
burning, steam generating unit. 7° *° 
In addition, nuclear reactors employ- 
ing water as a coolant and/or as a 
moderator have been designed and 
placed into operation. Mixed bed de- 
ionizers are being applied to the 
treatment of the circulating cooling 
water as well as to make-up water 
treatment. Because the suspended and 
dissolved corrosion products become 
radio-active when passing through a 
reactor cooler, an efficient contami- 
narit removal method is of vital im- 
portance. A mixed bed deionizer pro- 
vides this method. * 
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Counterflow Regeneration 


In the normal operation of a two- 
bed deionizing system, leakage of 
sodium ions from the cation exchange 
unit has always been a problem. One 
way of coping with this is to increase 
appreciably the acid level used during 
regeneration. However, this results in 
reduction in regeneration efficiency 
and in increased cost of treatment of 
a water supply. 

Leakage of ions is due to the fact 
that residual contaminating cations 
are never removed completely from 
the resin column when using the 
normally practiced down-flow regen- 
eration technique. Rather, these ob- 
jectionable ions are pushed down to 
the bottom-most portion of the bed. 
It is through this lower band of un- 
regenerated resin that a water must 
flow when operating according to 
conventional methods. Although 
rather complete exchange of cations 


takes place in the upper portion of 
the resin column, the water is recon- 
taminated in the lower portion. 


Counterflow regeneration of ion 
exchange columns involves the pas- 
sage of regenerant upwardly through 
the resin. ** At the same time that 
acid is introduced at the bottom of 
the unit, water is introduced at the 
top of the column and both of these 
flows are drawn off through the dis- 
tributor located at the top of the bed. 
Thus, the upward flow of regenerant 
is counter-balanced by the downward 
flow of water and the expansion of 
the resin bed is prevented. By passing 
the regenerant upflow through a 
packed bed in the manner described, 
all of the advantages of upflow re- 
generation and the conventional down 
flow regeneration techniques are at- 
tained. More specifically, ion leakage 
is reduced appreciably because the 
treated water passes through the most 
completely regenerated portion of the 
resin bed immediately prior to its with 
drawal from the exchanger column; 
calcium sulfate precipitation potential 
is practically eliminated; and ex- 
change capacity is increased. 


Automation of lon Exchange 
Equipment 

The ion exchange equipment in- 
dustry has been keeping pace with the 
general trend throughout all industry 
toward automation of equipment. It 
is now possible to obtain equipment 
over a range of flows and* 
capacities designed to backwash, re- 
generate and rinse completely auto- 
matically, with the start of the opera- 
tional cycle actuated by push button 
or from an impulse received from a 
flow meter or conductivity instru- 
ment. 


whole 


Fig. 1 shows an automated pack- 
aged mixed bed deionizing unit. This 
equipment is assembled completely 
and charged with resins in the manu- 
facturer’s plant prior to shipment. On 
receipt by the user, it is only neces- 
sary to connect the influent raw 
water line, the treated water outlet, 
the waste line and the electrical ter- 
minal point to have this unit ready 
for service. 

Fig. 2 shows a larger unit described 
as a “power package”’. It, too, is com- 
pletely assembled at the point of man- 
ufacture and shipped on its own base 
to the job site. This unit has been 
described as a most completely auto- 





mated piece of equipment in a modern 
power plant where automation has 
been carried to the ultimate. ** 


Fig. 3 shows the first completely 
automated water treating system in- 
volving pretreatment as well as ion 
exchange equipment. Previously, a 
number of deionizing units had been 
automated for supplying make-up to 
the system, but this particular in- 
stallation starts with a stagnant bayou 
water and produces pure demineral- 
ized water continuously. The plant in- 
corporates chlorination, coagulation 
with alum and an organic polyelec- 
trolyte coagulant aid, pH adjustment, 
anthracite filtration, activated carbon 
filtration, cartridge type polishing fil- 
tration, duplex cation exchange and 
duplex mixed bed deionizers. i 

It is designed to require no manual 
operation other than adding chemicals 
to storage tanks about four times each 
year. All operations are initiated and 
carried out automatically, including 
the proportioning of chemicals to the 
raw water supply, blowing down of 
sludge accumulated in the clarifier, 
backwashing of the filters and re- 
generation of the ion exchange units. 


High Flow Rate lon Exchange 


Although deionization has now long 
been recognized as an excellent means 
for preparing make-up water for 
power generators, until recently little 
interest was shown in the need for 
condensate treatment where small 
amounts of impurities are present and 
the water volume extremely large. 
However, with the advent of mixed 
bed deionization, the removal of even 
minute concentrations of 


ions was 
found to be practical. 


It was established as early as 1951 
by one utility that condensate quality 
could be upgraded considerably by 
mixed bed deionization. However, be- 
cause of generally accepted flow rate 
limitations, the sheer physical size of 
equipment limited interest in this de- 
velopment for some time. In 1954, 
the development of nuclear power re- 
sulted in the need for water quality 
far superior than that required here- 
tofore. This was due to the use of 
water as a heat transfer medium in 
pressurized water reactors in which 
soluble as well as insoluble impuri- 
ties were present. These contaminants 
became radio-active in passage of the 
water through the reactor core. Mixed 
bed deionization was recognized as 





























FIG. 3. FLOW SHEET for a completely automated water treating system. 


the most logical approach to the re- 
moval of radio-activity from the large 
volumes of water required. 

We were aware that according to 
theory the rate of flow through a 
mixed bed ion exchange column was 
not limited by the rate of reaction of 
the mixed ion exchange resins them- 
selves. Accordingly, pilot plant work 
was commenced in 1956 and opera- 
tions to date established that 
flow rates as high as 100 gpm per 
square foot on full flow condensate 
demineralizers are feasible. Water of 
extremely high quality is obtained; 
the units can be regenerated success- 
fully in place; and the capacity of 
the resins for this operation are more 
than ample. ** * 


have 


A brief study of the economics of 
this system indicates that the total 
cost of condensate polishing including 
pumping, resins and equipment amor- 
tization, costs of labor and regenera- 
tion, are approximately 1.9c per thou- 
sand gallons of water treated per 
mg/l of impurities removed. 


Continuous lon Exchange 


Although this new development 
may not be most effectively applied 
to the treatment of normal water 
supplies, continuous ion exchange is 
of considerable interest. 

In a continuous ion exchanger ** 
the resins are pulsed through a loop 
in which certain zones are devoted to 
the regeneration, rinse and service 
steps. In essence, the continuous ion 
exchanger moves resins through a 
column of liquid rather tha having 
a liquid move through a column of 
resins. Thus the continuous counter- 
flow operation is obtained without 


sacrifice of through-put and exchange 
efficiency. 

The continuous ion exchanger is 
particularly suited to conditions in- 
volving high concentrations of ions to 
be removed, and where flow rates are 
rather limited. Under these condi- 
tions, with the use of the more con- 
ventional columnar fixed resin bed 
approach, the size of the unit is 
established by the large volume oi 
resin needed to permit any reasonable 
time between regenerations. Obvious- 
ly, a large resin inventory would be 
needed under the conditions described. 

However, with the continuous ion 
exchange technique, the size of a unit 
is established by flow requirements 
and the resin is continually regener- 
ated and reused. Therefore, by con- 
trast, only a small quantity of resin 
is required for a given application. 

As was indicated above, one of the 
more important features of the con- 
tinuous ion exchange system is to be 
found in its compact size. For ex- 
ample, Fig. 4 shows a unit supplied 
recently for operation in a foreign 
uranium plant which occupies approx- 
imately 15 sq ft as compared with 
several hundred sq ft needed for 
fixed bed equipment of equivalent 
capacity. In this latter system the high 
rate of resin utilization reduces resin 
inventory needs to about 15 to 20 per- 
cent of that required for fixed bed 
operation. The entire unit is auto- 
matically controlled in all of its 
phases of operation involving flow 
of solution to be treated, regenerant 
introduction, rinse water flow, and 
the hydraulic pulses required to move 
the resin around the circuit. ** 

These, then, are our choices for 
the most important developments in 
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FIG. 4. PART OF A CONTINUOUS ion exchanger. 


the ion exchange field over the past 
twenty years. These are the achieve- 
ments that have transformed ion ex- 
change from a laboratory curiosity to 
the foremost treatment method in 
water conditioning. They were the re- 
sult of the combined efforts of the 
resin and equipment manufactures 
throughout all stages of research, de- 
velopment and engineering. Continued 
close cooperation between the manu- 
facturers of resins and the builders 


of 


equipment should assure even 


greater progress throughout the next 
twenty years. 
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Information on a new development in England. The use of . . . 


Sludge Gas Turbines 
for Sewage Plant Heat and Power 


from the BRITISH INFORMATION SERVICE 
New York, N.Y. 


RESUME: One of the largest treatment plants in the world will 
supply its own heat and power with turbines utilizing sludge gas 
as fuel. The air required for the activated sludge plant being put 
into service by the London (England) County Council wil be sup- 
plied by blowers powered directly by the turbines while the hot 
water needed for heating the digesters will come from heat ex- 
changers on the turbine exhausts. The air for both the turbines 
and the blowers will be taken from a common trunk into which 
air is drawn through electrostatic filters. Sludge gas is com- 
pressed by a two cylinder; two stage compressor which is powered 
by a motor in another room. It will receive its power via a shaft 
sealed at the wall. Of the eight turbines installed five are prime 
movers for the blowers while three drive generators through re- 
duction gears. These units provide 100,000 cfm of air and 1865 
kw of electric power. Between 20,000,000 and 30,000.000 BTU’s 


will be extracted from the turbine exhaust to maintain a temper- 


ature of 85 to 90° F in the digesters. 


@ Eight gas turbines, running on 
sludge gas, are the source of all the 
power and heat needed by the new 
sewage plant, one of the largest in ex- 
istence, which the London County 
Council is bringing into use at its 
Northern Outfall Works at Beckton, 
Essex, England. 

These works, started in 1864, now 
serve 112 square miles of London and 
have a dry-weather flow of 178 mgd. 
The use of gas turbines, running on 
sludge gas, as the primary source of 
power distinguishes it from all other 
sewage works in the United King- 
dom, if not in the world. 


Power House Services 


Two of the services provided by the 
power house are (a) a continous flow 
of air to the diffused air activated 
sludge plant and (b) a continuous 
supply of heat for the covered primary 
sludge digesters. The primary diges- 


tion tanks are also the source of the 
sludge gas, which is suspected to be 
70 percent methane and 30 percent 
carbon dioxide, which the gas tur- 
bines will use as fuel. 

To meet the air demands of the 
activated sludge aeration tanks the 
power house must supply 100,000 
cfm. To drive the pumps, scrapers, 
penstocks, power house auxiliaries 
and other equipment associated with 
the plant it must generate 1,865 kilo- 
watts of electrical power. The primary 
digestion tanks need between 20,000,- 
000 and 30,000,000 BTU per hour, 
according to the season, to maintain 
a sludge temperature of 85 to 90°F. 
When the scheme is in full operation, 
the digestion tanks will yield approxi- 
mately 2,700,000 cubic feet of sludge 
gas per day. 


Turbine Details 


The turbines are basically similar 


to the standard Ruston Type “TA” 
which are used by the petroleum and 
other industries for a wide variety of 
duties. Five are directly coupled to 
air blowers and three drive generators 
through a 41 reduction gear. 

Each turbine has its own console 
and, when running, can be controlled 
from the console or from the control 
room, a glass-fronted structure from 
which the engineer in charge com- 
mands an uninterrupted view of the 
turbine hall. 

Starting is by electric motor draw- 
ing current from batteries. Incoming 
air, compressed by a 13-stage axial 
flow compressor, passes through the 
heat exchanger, and thence into the 
combustion chamber, where it is mix- 
ed with fuel and burned. The gases 
of combustion pass through a two- 
stage power turbine, again through 
the heat exchanger by different chan- 
nels, through the water heater and 
finally, by underground ducting, to 
the appropriate chimney. 

All five air blowers are of the 
single-stage, double-entry centrifugal 
type directly coupled to the turbines, 
each with a rated output of 25,000 
cfm at a pressure of 7.5 psi at 6,000 
rpm. Pressures up to 8.5 psi can be 
reached by running the turbines at 
higher speeds. 


Delivering Sludge Gas 


Air for the blowers is cleaned by 
being passed through electrostatic 
filters in six of the filter chambers. 
So, too, is the 115,850 cim of air 
needed by the gas turbines. Both 
blowers and turbines draw their sup- 
plies from a gallery, running the 
length of the power house, which the 
air enters on leaving the filter cham- 
bers. 

These are rated at 750 kw, but will 
normally deliver 620 kw at a power 
factor of 0.8 at 3,300 volts at 1,500 
rpm. Outputs up to 750 kw can be 
obtained if required by running the 
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FIG | SCHEMATIC DIAGRAM of the Northern Outfall Works 


turbines at higher blade temperatures. 

Sludge gas is delivered from the di- 
gestion tanks to the power house, 
under slight pressure, by an 18 in. 
main. From the main it passes to two- 
cylinder two-stage, double-acting, in- 
ter-cooled compressors, each with a 
capacity of 750 cim which, after in- 
creasing the pressure to 120 psi pass 
the gas to two receivers in the com- 
partment each holding 1,050 cubic feet. 
The compressed gas reaches the tur- 
bines by way of a high pressure main 
in the basement. The compressors are 
housed in a separate compartment off 
the turbine hall, and are driven by 
180 horse-power induction motors in 
the turbine hall by means of a V-belt 
reduction drive and sealed shaft 
through the wall. They come into op- 
eration, or are off-loaded, automatical- 
ly as demand rises and falls. 

Five compressors are installed, three 
of which can meet the normal demand 
for gas. One compressor is thus avail- 
able for stand-by duty and the other 
for overhaul. 


The Water Systems 

The water heaters are designed to 
extract 3,100,000 BTU each per hour 
from the exhaust gases of the tur- 
bine, giving a total of 21,700,000 
BTU per hour under normal condi- 
tions from se,en working turbines. 
The water is heated to a temperature 
of 165°F. and is circulated through 
the heaters, 12 inches mains and 
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sludge coils by one of two electrical- 
ly-driven centrifugal pumps each with 
a capacity of 1,650 gpm. Some of the 
water is used for space heating and 
domestic pur} oses in the power house 
and for the heating coils in the main 
fuel oil storage tanks, built outside 
the power house, which supply oil to 
the service tanks in the oil store. The 
hot water system is pressurized by a 
large surge tank in the roof. 

Cooling water for the turbine lub- 
ricating oil, gas compressors and other 
purposes is drawn from the cooling 
water pond and circulated by an elec- 
trically-driven centrifugal pump. The 
water is returned to the pond through 
cooling sprays. 

All necessary instruments are fit- 
ted to give complete information on 
plant operating conditions. The prin- 
cipal instruments and controls are 
grouped in the control room, and 
include a main electrical panel for 
the remote operation of the 3,300- 
volts and 415-volts switchgear, gen- 
erators and gas compressor motors. 
The control panel is complete with a 
schematic diagram which gives im- 
mediate indication of the switching 
arrangements and plant in service. 


Precautionary Measures 


Instruments associated with plant 
performance are all of the recording 
type so that efficiency of operation 
can be determined over any period. 

In the planning of a sewage treat- 
ment plant as big and complex as that 


at Beckton the risk of plant failure 
must be virtually eliminated. In con- 
sultation with the London County 
Council therefore, Ruston and Horns- 
by Ltd., of Lincoln, England, con- 
sidered every foreseeable combination 
of circumstances that might jeopard- 
ize the smooth and efficient flow of 
the treatment processes day and night, 
year after year, and took all practical 
measures against them. Most of the 
precautions were specially designed 
for this installation. For example, if 
the supply of sewage gas falls below 
demand, the gas turbines can run on 
liquid fuel. In the event of a complete 
electrical failure, one of two selected 
blower sets will automatically change 
from sewage gas to liquid fuel and 
draw current for its emergency fuel 
and forced lubrication pump from the 
starting batteries. 

An alarm annunciator panel in the 
control room and visual and audible 
signals give warning of abnormal con- 
ditions in any of the services, for in- 
stance, too high a temperature in the 
hot water heaters, or too low a pres- 
sure in the gas receivers. By-passes 
are provided so that the turbine ex- 
haust can pass direct to the chimney 
without going through the water 
heater. Some of a turbine’s exhaust 
can be made to by-pass the heat ex- 
changer to provide additional heat in 
the water heaters. 

An inter-trip scheme isolates everv- 
thing except one alternator set linked 
to the essential services in the event 
of certain electrical over-load condi- 
tions. Two supplementary oil-fired or 
gas-fired water heaters, each capable 
of supplying 5,800,000 BTU per hour 
can be brought into use to augment 
the supply of hot water. If the air 
filters become iced-up, dampers in the 
two spare chambers can be opened to 
admit unfiltered air to the gallery 
serving the blowers and turbines. 


Guarding Against, Explosion Risk 


Elaborate precautions have been 
taken against the risk of fire and 
explosion from sludge gas. The com- 
pressor room is fitted with double 
doors, has its own ventilating system, 
and is equipped with instruments for 
the detection of gas in the air and air 
in the gas receivers. 

Means are also provided for the 
injection of pyridine, which has a dis- 
tinctive smell, into the gas main to 
give warning of a gas escape. Gas 
detecting instruments are also fitted. 





HYPOCHLORINATION GUIDE 








This is a series of articles to be presented in four 
parts dealing with hypochlorite-chlorine materials 
and their use in environmental sanitation control. 
Among the subjects that will be reviewed include: 


the nature, manufacture, storage and handling of 


hypochlorites; principles fundamental to hypo- 


chlorination processes, especially as they relate to 
municipal water supply, swimming pool and wastes 
treatment practices; and a discussion of hypo- 
chlorite feeding and dosage control equipment that 
facilitates their safe and effective application. 


Writings on the subject are numerous and no 





single treatise is or can be complete unto itself. 
These articles are not purported to contain all or 
even a majority of principles, facts or techniques 
relating to the subject. The information to be pre- 
sented is believed to be reliable and reflects the 
experience of many producers and consumers of 
hypochlorites, and of purveyors of equipment suit- 
able for their handling. With regard to handling 
and safety suggestions, readers are cautioned that 
certain circumstances may warrant modified or 
additional procedure; moveover, cognizance must 
be taken of any federal, state, municipal, insurance 


or other requirements that might apply. 


Hypochlorites: Materials and Handling 


PART | 


What are Hypochlorites? 


Hypochlorites are salts of hypoch- 
lorous acid, and they are numerous 
in number. This discussion is limited 
to the two principal hypochlorite 
salts used for sanitary environmental 
control: calcium hypochlorite and 
sodium hypochlorite, of which there 
are several chemical grades and pro- 
prietary forms available. 

Calcium hypochlorite materials pop- 
ularly employed in water and waste 
treatment processes are chemically 
different from those materials that 
have been variously marketed for 
many years as bleaching powder, 
chloride of lime or chlorinated lime. 
The latter are not calcium hypoch- 
lorite, Ca(OC1)2, but consist of a 
relatively unstable mixture of com- 
pounds, largely calcium oxy-chlor- 
ide. The materials now in common 
use for disinfection, oxidation and 
other sanitary purposes are so-called 
dry, high-test calcium hypochlorite 
containing approximately 70 per cent 
available chlorine. 

Sodium hypochlorite, NaOCl, be- 


by EDMUND J. LAUBUSCH, 


cause of its commercial availability 
only in solution, enjoys less popu- 
larity in municipal water and waste 
treatment applications, but is used 
fairly extensively as a swimming 
pool disinfectant and for general san- 
itizing purposes. The chemical com- 
position and impurities concentration 
of sodium hypochlorite bleach solu- 
tions vary considerably. In general, 
however, marketed products contain 
up to about 20 per cent available 
chlorine at the time of packaging. 
Irrespective of the source of these 
products, all are unstable to some 
degree, and especial care during their 
manufacture, storage and handling is 
essential if a reasonable disinfecting 
capacity is to be maintained. 


Manufacture and Availability 


Hypochlorite production can in- 
volve simple or complex chemical 
reactions depending on the character- 
istics and quality of end product de- 
sired. High-test calcium hypochlor- 
ites can be manufactured by adding 
to a sodium hydroxide-hydrate lime 


Technical Manager 
The Chlorine Institute, Inc.., 
New York, N. Y. 


slurry under very carefully controlled 
conditions. Sodium hypochlorite so- 
lutions frequently are manufactured 
by the relatively simpler reaction of 
passing chlorine into a caustic soda 
solution. 

Dry high-test calcium hypochlorites 
intended for sanitary uses are manu- 
factured in the U. S. principally by 
three companies: Columbia-Southern 
Chemical Corp., marketed under the 
trade names Pittchlor and Pit-Tabs; 
Olin Mathieson Chemical Corp., mar- 
keted under the trade name H T H; 
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Table | 
Preparation of Standard Soduim Hypochlorite (Soda) 
Bleach Solutions”? 





Solution Strength Equivalent 


Chlorine 


Concentration 





TradeY Weight%, 
Available Available 
Chlorine Chlorine 


g/L 


pwn — 


ono wl 


100 
75 110 
10.3 120 
11.0 130 
11.7 140 
12.4 150 
13.1 160 
13.8 170 
14.4 180 
15.1 190 
15.8 200 


110,000 
120,000 
130,000 
140,000 
150,000 
160,000 
170,000 
180,000 
190,000 
200,000 


Lb Chlorine Gas Gal Bleach per Bleach solution 
per 100 gal 
___ bleach* 


| Ib available 
chlorine 


NaOCl .g. 
Weight%, 
12.04 1.0 
5.98 2.03 
4.0 3.00 
3.94 
4.87 
5.76 
6.64 
7.50 
8.34 
9.16 
10.05 
10.76 
11.53 
12.58 
13.03 
13.75 
14.45 
15.14 
15.83 
16.50 





*Grams/liter available chlorine desired x 0.834 


and, Pennsalt Chemicals Corp., mar- 
keted under the trade name Perchlor- 
on and Chlor-Tabs. These products, 
all of which contain a minimum of 70 
per cent available chlorine, are avail- 
able in powdered or granular form, 
generally in 3.75 or 5 pound reseal- 


able cans (devoid of sealing com- 
pounds) or 100-lb steel drums; and, 
in tablet form, in 3.75 or 7.5 pound 
resealable cans. 

Sodium hypochlorite solutions are 
manufactured by hundreds of com- 
panies throughout the country, some 





Table 2 
Preparation of Standard High Test Hypochlorite (Lime) 
Bleach Solutions‘ 


Solution 
Strength 
Trade Per Cent 
Available Chlorine g/L 





r Equivalent ‘Chlorine 
Concentration 


20% Hypochlorite per 
100 gal Bleach 


mg/L Ib 





0.5 5 
1.0 10 
1.5 15 
2.0 20 
2.5 25 
3.0 30 
35 35 
4.0 40 
4.5 45 
5.0 50 
5.5 55 


5,000 5 
10,000 11 
15,000 17 
20,000 23 
25,000 29 
30,000 35 
35,000 4\ 
40,000 47 
45,000 53 
50,000 59 
55,000 65 


6.0 60 60,000 7\ 


6.5 65 
7.0 70 
7.5 75 
8.0 80 
8.5 85 
9.0 90 
9.0 95 
10.0 100 


65,000 77 
70,000 83 
75,000 89 
80,000 95 
85,000 
90,000 
95,000 
100,000 
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large and many very small. The chlor- 
alkali industry, per se, is not a large 
liquid hypochlorite manufacturer. 
Chlorine producers usually sell caus- 
tic soda and chlorine raw materials 
to dealers and other chemical pro- 
ducers. Some hypochlorite manufac- 
turers ship the material in tank-truck 
quantities for direct use or repack- 
aging into smaller containers. The 
clear, light-yellowish liquid is pack- 
aged in glass, earthenware or poly- 
ethylene carboys of various sizes, or 
in rubber-lined drums, usually rang- 
ing from about 1 to 50 gallons. 


Available Chlorine 


As previously stated, high test cal- 
cium hypochlorite materials now in 
common use are rated at a minimum 
of 70 per cent available chlorine, 
while sodium hypochlorite solutions 
intended for sanitary applications are 
rated at about 20 per cent or less 
available chlorine. The term “percent 
available chlorine” is misleading and 
frequently misinterpreted. It does not 
refer to the actual chlorine content 
of the compound; rather, it is a mea- 
sure of equivalent chlorine oxidiz- 
ing power. It is determined by titrat- 
ing the iodine released by the hypo- 
chlorite (dry or in solution) from 
an acidic solution of potassium iodide. 
(The reader is referred to the Amer- 
ican Water Works Association’s hy- 
pochlorites specification (1) for an- 
alytical techniques for available chlor- 
ine determinations. ) 

One pound of available chlorine 
has oxidizing power equivalent to 
one pound of chlorine gas. Thus, 1 
lb of hypochlorite having a 70 per 
cent available chlorine rating, for ex- 
ample, is equivalent in performance 
to 0.7 Ib dry, elemental chlorine gas, 
or, expressed somewhat differently, 
1.43 Ib of 70% Ca(OCl1)>2 is equiva- 
lent in performance to 1 lb of chlorine 
gas. Now, if the chlorine require- 
ment for a particular purpose is 200 
lb/day, then the equivalent amount of 
70 per cent calcium hypochlorite 
needed daily would be 200 x 1.43 
or 286 pounds. 


Laboratory evaluations of per cent 
available chlorine are expressed in 
either one of two ways: 


Volume or Trade % Available Chlor- 
: g/L Available Chlorine 
ine = 





10 
Weight % Available Chlorine = 
Volume % 





Specific Gravity of Solution 





Table 1 shows the amount of chlor 
ine gas required to produce sodium 
hypochlorite (soda) bleach solutions 
of various strengths or available chlor- 
ine ratings. Thus, using the pre- 
vious example, if the actual chlorine 
requirement for a particular purpose 
is 200 lb/day, and a 15 per cent 
(Trade) available chlorine bleach so- 
lution is employed, the daily require- 
ment would be 200 x 100/125 or 
160 gallons. (125 Ib chlorine are con- 
tained in 100 gal of this bleach so- 
lution. ) 

Hypochlorite requirements for any 
desired chlorine dosage can readily 
be determined. For example, how 
much 70% Ca(OC1)e is required 
to treat 100 gal of water at the rate 
of 1 mg/L (ppm) chlorine? Since 
1.43 Ib of 70% Ca(OCl).2 contains 
1 lb of available chlorine, 


1.43 x 8.34 x 100 





1 x 10° 


or 0.00119 Ib of 70 per cent hypo- 
chlorite is required to treat 100 
gal of water at 1 mg/L chlorine dos- 
age. This is equivalent to 0.019 
ounces. Thus, to treat 5,000 gal of 
water at a 30 mg/L rate would re- 
quire 0.019 x 50 x 30 or 28.50 ounces 
70% Ca(OC1)>. 

Owing to their ready solubility, at 
times high test calcium hypochlorites 
are applied through solution feeders, 
using a standard strength solution 
(lime bleach) previously prepared. 
Table 2 shows the amount of high 
test hypochlorite required to prepare 
100 gallons of solution containing 
various amounts of available chlorine. 

If a given volume of water is to 
be treated at a given chlorine dos- 
age, using a standard bleach solution, 
the requirements can be readily com- 
puted as follows: 


Gal water treated x 
mg/L Chlorine Dosage 





10,000 x % Chlorine 
in Standard Bleach Solution 
Gal Standard Bleach Solution required 
Thus, if 5,000 gal water is to be 
treated at the rate of 2 mg/L chlorine 
using a 0.5 per cent bleach solution, 
the requirements will be as follows: 
5,000 gal x 2 mg/L 


10,000 x 0.5 


= 2 


= 2 gal 





Table 3 shows the chlorine dosage 
obtained when treating a given vol- 
ume of water with 1 gal of standard 
bleach solution of various strengths. 





Table 3 
Effective Chlorine Dosage Per Gallon 
Standard Bleach Solution‘ 





Solution 
Strength 
Trade % 
Available 
Chlorine 
0.5 100 
1.0 200 
1.5 300 
2.0 400 
2.5 500 
3.0 600 
3.5 700 
4.0 800 
45 900 
5.0 1000 


50 100 500 1000 


Volume treated — Gal 
: 00 ~=—- 5,000 ¢ 
Effective Available Chlorine Dosage, mg/L 


10,000 50,000 100,000; 





0.05 
0.10 
0.15 
0.20 
0.25 
0.30 
0.35 
0.40 
0.45 
0.50 





Hypochlorite Stability 


High test calcium hypochlorites, 
though highly active oxidizers, are 
relatively stable throughout produc- 
tion, packaging, distribution and stor- 
age. Although product deterioration 
commences with packaging opera- 
tions, storage at 86°F for one year 
reputedly reduces the original avail- 
able chlorine content (weight) by 
only about 10 per cent. Cooler stor- 
age temperatures reduces the deteri- 
oration to a smaller amount. 

Irrespective of how they are pro- 
duced, all sodium hypochlorite so- 
lutions are unstable to some degree 
and deteriorate more rapidly than 
high test calcium hypochlorites. The 
effect can be minimized if care is 
taken during manufacture to avoid 
aluminum, copper, iron, nickel and 
other impurities that act as decom- 
position catalysts. By controlling the 
alkalinity of the solution with excess 
caustic or carbonate buffers, the de- 
composition can be retarded. 

According to one manufacturer’, 
the half-life of standard NaOCl 
bleach solution is approximately as 
follows : 


Available Chlorine 
Trade % 9/| Day @ 77°F 
3 30 1700 
6 60 700 
9 90 
12 120 
15 150 
18 180 60 


Half-Life 


In other words, a soda bleach solu- 
tion containing 150 g/L chlorine 
equivalent will, even under the best 
conditions of manufacture and stor- 
age, deteriorate to about 75 g/L in 


100 days. Product deterioration gen- 
erally proceeds more rapidly with in- 
creasing NaCl concentrations, other 
conditions being equal. Most large- 
scale producers recommend a maxi- 
mum shelf life of 60 to 90 days. 


Handling and Storage 


High test calcium hypochlorites 
commonly employed in water and 
wastes treatment are granular in tex- 
ture and are white, essentially non- 
hygroscopic, corrosive materials that 
give off a fairly strong chlorinous 
odor. Granular or powdered hypo- 
chlorites contain a minimum of dusty 
fines and resist caking tendencies 
when properly stored. To minimize 
loss in available chlorine content at- 
tendant with storage at elevated tem- 
peratures, low storage temperature 
are indicated. 

A relatively stable compound under 
normal atmospheric conditions, reac- 
tion may occur spontaneously with 
organic materials such as turpentine, 
ether, oils, sugar, fats, and other ox- 
idizable materials. Hypochlorites 
should be stored and handled, there- 
fore, using only clean dry imple- 
ments free of oils, grease and other 
organic impurities. 

Because of its strong oxidizing 
powers and reactivity with organic 
compounds, calcium hypochlorite, es- 
pecially in large quantity, should pre- 
ferably be segregated or stored in a 
location separate from other chemi- 
cals or materials with which the chem- 
ical might react. For example, chlor- 
ine released from a leaking hypo- 
chlorite container in the proximity 
of activated carbon might be so rapid- 
ly absorbed as to generate sufficient 
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heat to reach the ignition tempera- 
ture and take fire. 

Whenever a leaking or defective 
container is noted, it should be im- 
mediately removed from the storage 
area as it can rapidly cause corrosion 
of other containers and equipment 
in the area. Moisture, in addition to 
other factors mentioned, contributes 
to hypochlorite deterioration and in- 
dicates the desirability of storage 
in closed containers of such size that 
will be consumed in a relatively short 
period, depending on process require- 
ments. 

Calcium hypochlorite is readily sol- 
uble in water, varying from 21.88 
g/100 ml at O°C to 23.4 g/100 ml 
at 40°C. It reacts with water in the 
same manner as chlorine gas to pro- 
duce a solution of hydrochloric and 
hypochlorous acids. Since corrosive 
in solution, the material should be 
handled in corrosive-resistant mate- 
rials such as wood, ceramic, glass, 
plastic or rubber lined steel vessels. 
For liquid feeding of high test cal- 
cium hypochlorite, solutions of about 
one or two per cent available chlorine 
content are recommended. 

(Chloride of lime of “chlorinated 
lime”, a white powder containing only 
about 35 per cent available chlorine 
at time of packaging, rapidly absorbs 
moisture on exposure to air and rap- 
idly deteriorates in available chlorine 
content. Accordingly, standard 


strength solutions must be prepared 
frequently and must be individually 
analyzed for available chlorine con- 
tent. The material cannot be dis- 
pensed in dry chemical feeders). 

Sodium hypochlorite solutions are 
clear, light yellow, strongly alkaline 
and corrosive liquids that have a fair- 
ly strong chlorinous odor. The cor- 
rosive character of this product dic- 
tates the corrosion-resistant 
material for handling and dispensing, 
and the use of suitable personal pro- 
tective equipment by persons involved 
in these operations. 

Sodium hypochlorite solutions up 
to about 15 per cent available chlorine 
can be fed directly through suitable 
solution feeders. Sometimes it is de- 
sirable to prepare a diluted stock so- 
lution of lesser available chlorine con- 
tent. This can be readily accom- 
plished since it is completely miscible 
in water. 

Because light and heat accelerate 
decompositions of sodium hypochlor- 
ite solutions, product degradation will 
be less pronounced if containers are 
stored in a dry, cool and darkened 
area, or otherwise in containers pro- 
tected from light. 


use of 


All hypochlorite solutions are cor- 
rosive to some degree and affect the 
skin, eyes and other body tissues 
with which they come in contact. Ac- 
cordingly, rubber gloves and aprons, 
goggles or other suitable protective 
apparel should be worn when pre- 


paring and handling hypochlorite so- 
lutions. In addition, every precaution 
should be observed to minimize splash- 
ing container. Accidental splashes 
should be treated immediately by re- 
moving affected clothing and wash- 
ing it and all exposed body parts with 
copious quantities of water. 


Use 


Pound per pound of available 
chlorine, hypochlorite chlorine com- 
pounds have oxidizing properties 
equivalent to elemental chlorine, and 
they can be employed for the same 
purpose as the latter in water and 
waste treatment practices. The choice 
of chlorine form to use depends to 
a great extent on material require- 
ments, safety considerations and econ- 
omics of use. Especially suitable for 
emergency or field disinfection and 
at smaller installations, comparable 
results usually can be obtained with 
relative freedom of concern over safe- 
ty hazards attendant with the use oi 
gaseous chlorine. 
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Texas Authorizes Construction 
of Two Reservoirs 


The Texas State Board of Water 
Engineers has authorized the con- 
struction of two reservoirs on the 
lower Trinity River by a 2 to 1 vote 
approving the joint applications of the 
Trinity River Authority and the city 
of Houston. 

Dissenting in the vote was Chair- 
man Durwood Manford who said he 
favored the general proposal but op- 
posed some details of the order which 
allows the construction of a large 
dam near Livingston and a salt water 
barrier at Wallisville. 

However, Board Member R. M. 

Dixon stated that the approval had 
‘been based on “protecting all exist- 
ing water rights and retaining exist- 
ing water” in the upper areas includ- 
ing Dallas. He further noted that the 
exact language of the order remains 
to be worked out. 

In a statement, the board said that 
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it had “granted the applications in the 
amounts and for the purposes re- 
quested in said applications with the 
provision that all existing water 
rights on the Trinity would be safe- 
guarded and that the needs for addi- 
tional waters in the upper section, 
being generally north of the above 
latitude 31 degrees, 30 minutes, would 
be recognized, safeguarded, and re- 
tained for future needs, so that the 
development of the upper area would 
be neither hampered nor impeded.” 


This is viewed as apparently pro- 
viding the protection sought by the 
North Texas Municipal Water Dis- 
trict which supplies several towns 


in the Dallas area. A district brief 
protested giving the city of Houston 
permission to take any water from 
the Trinity above the proposed Ten- 
nessee Colony Reservoir near Pales- 
tine. 

According to Mr. Dixon, specific 
upstream not be 


reservoirs would 


named in the order. He said that it 
would protect for upstream users the 
water sought to be impounded or 
several proposed dams, including the 
Tennessee Colony. The development 
upstream would provide 5,198,000 
acre-feet of additional water storage 
on the Trinity and would produce an 
estimated 976,000,000 gallons of wa- 
ter per day even during drought peri- 
ods. 

It was further noted that, under 
the forthcoming order, the city of 
Houston or any other downstream 
users would have no basis on which 
to halt the building of the upstream 
dams which are already planned. 

The Trinity River Authority's 
agreement with Houston calls for the 
city to provide $40,000,000 for build- 
ing two dams. In return, the city will 
receive 70 per cent of the 1,200,000,- 
000 gallons of water daily which en- 
gineers say will be furnished by the 
two reservoirs. 





e ye 
Partially Oriented on .. . Dialitus 


works—it does not need to because 
they were so well made. You can 
peer right inside the glass case and 
follow through the mechanical mo- 
tions, and, if you have enough pa- 
tience, you will get rewarded from 
time to time, by seeing latches fall- 
ing into traps, wheels taking sudden 
revolutions, and a hammer striking 
a bell. There is no fuss about this sort 
of instrument ; it just keeps on doing 
what it has been designed to do, and 
the dial which it possesses is merely 
a secondary record of events sum- 
ming up progress to date. Incidentally 
it tells you not only the hour, but the 
day of the week, the month and the 
year and which phase of the moon is 
in—all this by clockwork! The com- 
posed approach of this clock to its 
allotted task, coupled with the figuring 
provided on it, indicate that it will 
go on to record the turn of the cen- 
tury without the least amount of 
flap, just the same as it recorded the 
end of last century. It is an instru- 
ment for the elegant and careful 
measurement of unhurried time. After 
communing with it for a while, I 
find I am refreshed by its gentle ways 
and I step forward thinking how 
next to enjoy the fruits of living. 

But round the corner I come upon 
some newspaper offices, where, 
framed in the window, is a great bald 
Time Dial. On this dial thick black 
marks prescribe the gigantic minutes, 
and visibly moving thick black bars 
of steel stroke off the hour and min- 
ute precisely. As if this were not 
enough, sweeping round upon the 
centre of the hour and minute hand, 
(I wonder how they do it), speeds 
a large red seconds hand, rushing on 
at such a rate that it makes me sick 
to look at it. Good heavens, is life 
passing away from me at such a rate? 
I might as well be dead already! 
Panic assails me and I tear off to get 
at least a few more things done be- 
fore the red hand overtakes 
personal moment of doom. 

This type of clock (electric of 
course) is public offence. A more 
solicitous community would have leg- 


my 
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islation against it. But there are 
smaller varieties of the same breed 
which are just as evil willed in their 
way. I do not speak of the old me- 
chanical small-faced tinned ticker, 
which everyone manages to get along 
with. Indeed, one can almost get an 
affection for this simple-minded sort 
of clock, tolerating a large and indi- 
gestible tick solely from reasons of 
sentiment. To go into a bedroom 
where guests have slept for the 
night, only to find that one’s favour- 
ite night-time companion has been 
stuffed in a drawer because, appar- 
ently, it gave aural offence, is to feel 
hurt in spirit that one’s friend should 
be so badly treated. But should this 
poor old thing at last fail from age, 
then comes the difficulty of choosing 
a replacement. It is rather like buying 
a puppy in memory of one’s old 
trusted dog passed peacefully away. 
The things they serve you as clocks 
these days! 


Look at this clock, for example. It 
is more difficult to know which way 


to hang it than an abstract painting. 
And look at this one, where some 
flaming genius of a painter has used 
blobs of paint to mark the hours—but 
which hours? And why does the hour 
hand of this one project only one- 
eighth of an inch from the hub? How 
the duce am I to read that, with one 
bleary eye peeping out from under 
the bedclothes in the hellish half light 
of dawn? 

I chose one which at least had a 
round dial, and at least the figures 
round the edge of it were numerals. 
But then, when I had got it home, I 
discovered that some alchemist, in an 
excess of zeal, had blown up the glass 
front into a hemispherical shape so 
that, when I view the clock from any 
angle (and it is difficult to avoid 
doing that), there is always a re- 
flection in the glass which bedevils 
my reading. The hour hand, too, does 
not go straight to its task, but bi- 
furcates and rejoins itself on some 
fancy notion of not doing things the 
obvious way. On occasions I do not 
know where the hour hand has got 
to at all. To find that out, I have to 
get out of bed and switch on the light, 
and peer at the clock from several 


different angles, before I know that 
[ am up and about a couple of hours 
before I need be—excepting that 
“up and about” is not a true descrip- 
tion of the condition I am in so early 
and unexpectedly. 

And then there is the new kitchen 
clock, which is an even greater fraud. 
With it I never shall be friends. It 
has no soul; it is devoid of works. 
Being electric it is just a dial with 
no “innards” behind it at all. It is 
not a clock in the traditional accepted 
it is just a little blub of metal 
soldered to two wires which lead to 
the electricity supply, all magicked 
up to turn a couple of weedy hands in 
time with the man turning the 
handles at the power station. I think 
it is an outside intrusion into a man’s 
kitchen life and I have resentment 
against it. And as for having, one of 
these electronic clocks as a bedside 
alarm—oh dear me no—I would 
rather wait until the birdies called me. 
Do you know these electric clocks 
actually go on ringing until you stop 
them! Why, by that time, I would 
be awake and cursing. 

The old mechanical alarm clock is 
so much more reasonable. To begin 
with, it has a nice little burp of warn- 
ing a minute or two before it aims to 
go off, so that, if I have a mind to, 
I can reach over and put it off its 
stroke for another twelve hours. If 
I don’t have a mind to, or if I haven’t 
the necessary strength, I can leave it 
be. It will start ringing confidently 
enough, but I can outlast it any morn- 
ing simply by lying still and putting 
my tongue out at it. It wails away 
a bit more, gives a spasmodic splinkle 
or two, then, with a grinding sound 
of the works coming apart, it has to 
give up. This makes me feel rather 
sorry for it. I am an ungrateful beast 
to let it so valiantly expend all its 
energy on getting a body like mine 
out of bed. So I get up quietly and 
contritely, and wind it up and shake 
it about, to see that we are on good 
terms again and that it isn’t lying 
about the time. So there I am up, 
and not in such a bad temper either, 
for there is nothing so good a start 
to the day as a clear victory for the 
man over machine. 


sense 
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New Jersey’s first sewer authority reports 


Salt Water and Sand Infiltration Licked 
by Long Beach Township 


EDITOR’S NOTE: High water table and low gradient were 
among the problems facing Long Beach (N.J.) Township when 
they decided to outlaw septic tanks. Construction of the system 
and establishment of New Jersey’s first Sewer Authority resulted 


from careful study and planning. 


@ HIGH GROUND WATER levels can 
make sewage a greater nuisance and 
potential danger to a shore resort than 
to inland municipalities. On Long 
3each Island, New Jersey, the ground 
water, swelled by storms and high 
tides, has been known to flood houses 
seriously. 

Eighteen years ago, to eliminate the 
unsanitary conditions resulting from 
this periodic flooding, Long Beach 
Township voted to abolish back yard 
septic tanks and build its own sewage 
plant and collector system. 

The resultant Sewer Authority be- 
came New Jersey's first, and as a 
consequence the members were signif- 
icantly aware of the responsibility 
they were undertaking. Not only were 

ee = they breaking ground for similar auth- 

gr sencgerconan heshtaaite prea actn mers but — had to 

aaa ace physical conditions that were ex- 

ATTRACTIVE Modern Building houses sewage plant tomsly eilueniin. Lane. Seth 

Township is a strip of land between 

the marshes of Barnegat Bay and the 

Atlantic Ocean with a constantly high 

water table—only about a foot beneath 

the ground even in the most favorable 
dry spells. 

The Authority members started by 
observing other municipal sewerage 
systems under construction and in op- 
eration. Of primary concern to them 
was the type of piping to use. They 
had their doubts that the pipe they saw 
in use in drier locations would be suit- 
able for the constant exposure to salt 
water and sand to be experienced in 
Long Beach. 

Thomas J .Taylor, Engineer for the 
Authority, was approached by a spec- 
ialist in the application of asbestos- 
cement pipe to problem sewer in- 
stallations. A manufacturer’s repre- 
sentative presented technical data 


SETTLING TANKS 
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demonstating the performance of 
Transite pipe in similar service, 
where the pipe had to withstand 
equally unfavorable environments, In 
addition, the flat terrain indicated that 
such pipe, with an extremely low re- 
sistance, would be needed to maintain 
system efficiency. These facts, coupled 
with the ability of the pipe joints to 
resist infiltration of salt and sand, 
were of considerable interest to the 
pioneering Sewer Authority. 

Mr. Taylor and the Authority 
Chairman, Howard E. Shifler, now 
Mayor of Long Beach, were invited 
to observe the various steps in manu- 
facture and testing of asbestos-cement 
pipe, as well as a typical field installa- 
tion on which the pipe was subjected 
to a rigid infiltration test. As a result, 
the contracts were awarded that have 
resulted through the years in a total 
of 37 miles of asbestos-cement pipe 
being installed. To eliminate the pos- 
sibilities of any weak points, home- 
owners were required to install the 
same pipe as was used for mains, as- 
suring that infiltration could be elim- 
inated from source to treatment plant. 

Now 18 years after the completion 
of the original installation, the Long 
Beach Township Sewer Authority re- 
ports that there has been practical- 


Photo courtesy Johns-Manville 


WELL POINTS are needed even for 


a shallow house connection 


ly no observable infiltration of either 
sand or salt water. 
John Dospinescu, Superintendent of 
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the Sewage Treatment Plant, reports 
that infiltration of both sand and salt 
water is so low that his main service 
pump has required only minimum 
maintenance in the past ten years. Im- 
pellers and bearings, the first compon- 
ents to show the ravages of these eros- 
ives, are in practically new condition. 
Another fact cited by Superintendent 
Dospinescu is that his standby pumps 
which are put on the line by automatic 
switches as the flow increases have 
had relatively little use. 

Superintendent Dospinescu called 
attention to the absence of the odors 
of marsh gas, methane and hydrogen 
sulfide in his plant. These gases, he 
said, are characteristic of sewage 
plants having salt and marsh water 
infiltration troubles. One theory that 
the marsh waters and sea water are 
rich in vegetable and animal micro- 
organisms and protein matter which 
form methane and hydrogen sulfide. 

Mayor Shifler summed the situa- 
tion up by saying that it appears that 
the careful research and investigation 
of the original Sewer Authority is 
still paying dividends for Long Beach 
Township. And, to all indications, will 
continue to do so for many years to 
come. 








Preparing For Sewer Construction in the Jet Age 


by RALPH E. RODERICK, Partner 
Cornell, Howland, Haynes & Merryfield 


In order to provide maximum information most eco- 


nomically, advanced techniques have recently been devel- 
oped and have been incorporated into the preparation of 
construction drawings for sewer construction. Vertical 
aerial photos enlarged to 1” =100’ allowed an appreci- 
able reduction in the volume of surveying and drafting 
required in conventional plan preparation. 

With this new method, field location of the proposed 
sewer system was established by the design engineer by 
indicating the location on the aerial photo. Field survey 
crews next established the lineal distance and elevations 
of the existing ground. This information was then plotted 
on profile sheets by using suitable sections of the aerial 
photo for the plan. Size, depth, and gradient of the pro- 
posed sewers were then indicated on the profile, based 
upon technical design data for the proposed sewer sys- 
tem. Actual ties to existing features and property lines 
were purposely omitted in order to afford some latitude 
in final location of the sewer. 

Following corrections resulting from field and office 
check, the plan and profile was then photographed in full 
size, using a half-tone negative for the offset printing 
process. 
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Round-Up of Forty-Second Annual Short School 


Texas Water & Sewage Works 


Association 


M@ DURING THE WEEK February 28 to 
March 4, 1960, the Forty-second An- 
nual Short School of the Texas 
\Water and Sewage Works Associa- 
tion was held at Texas A & M Col- 
lege, College Station, Texas, in co- 
operation with the Texas State De- 
partment of Health; Southwest Sec- 
tion, A.W.W.A.; Water Pollution 
Control Federation ; Texas Engineer- 
ing Extension Services; and Texas 
A & M College. Despite the unseason- 
able cold weather affecting all parts of 
Texas, there was a record attendance 
with 751 registered members not in- 
cluding members of the Texas Bot- 
tled Water Association, as compared 
with 736 last year. For many years, 
the Texas Bottled Water Association 
has met with and has been a part of 
the Texas School. However, this year 
they held their meeting in Houston 
for the purpose of organizing a Na- 
tional Bottled Water Association, 
with 161 members registering. In 
1961, this group will resume their 
regular meeting with the Texas short 
School. 

This year the Water Works sec- 
tion of the program was scheduled for 
the first part of the week. At the 
opening General Session on Monday 
Morning, President Swanson pre- 
sided. Mr. J. H. Sorrels, Professor 
ot Engineering of Texas A & M 
College, welcomed the group and 
G. R. Herzik, Jr., Association Sec- 
retary, reported on the progress and 
activities of the Association during the 
past year. Henry J. Graeser of Dallas, 
Chairman of the Southwest Section, 
A.W.W.A., spoke for the Southwest 
Section, and also introduced Lauren 
W. Grayson from Glendale, Cali- 
fornia, President of the American 
Water Works Association. Mr. Gray- 
son gave an interesting talk on “Up- 
grading the Water Supply Industry”. 

A new and well received feature of 
the General Session was a skit en- 
titled “A Day in the Life of a Water 
Superintendent”. The skit depicted 
the various and innumerable prob- 
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lems, both humorous and _ serious, 
which arise daily in the Water De- 
partment. 

After the General Session, the re- 
mainder of the program, as in pre- 
vious years, consisted of four sessions 
conducted simultaneously: one basic 
session and three advanced, with the 
advanced sessions covering such 
phases as production, distribution, 
and administration. 

The business luncheon of the 
Southwest Section, AWWA was 
held with W. R. Hardy, Texas Trus- 
tee, presiding. Mr. Hardy informed 
the group that special emphasis will 
be made this year on advantages of 
membership in the AWWA, and that 
I. N. Ronhovde and C. K. Foster had 
been named as Vice Chairmen of the 
Membership Committee with a com- 
mittee representative in each district 
association in the State. In the ab- 
sence of Director Karl Hoefle of Dal- 
Dallas, J. E. Williams of San Angelo, 
newly elected Director to take office 
in May, spoke briefly. He pledged 
his best efforts to represent the 
Southwest Section on the Board of 
Directors for the next three years. 

In addition to the regular program, 
a special session for district associa- 
tion officers was held for interchang- 
ing ideas and procedures for accom- 
plishing the purpose of the district 
associations. President-Elect Henry 
Harvill, presided. During the year, 
a 39th district association, the Sierra 
Madera, was ogranized. With this 
new association all counties of Texas 
are now included in a district associa- 
tion. 

J. R. Hennon, Secretary-Treasurer 
of the Trinity-Neches-Sabin Associa- 
tion since its organization, made a 
short talk on “Duties of a District 
Secretary”. The meeting was then 
opened for a general question and an- 
swer period at which time many prob- 
lems and possible solutions were dis- 
cussed such as dues, attendance at 
meetings, type of programs, records, 
etc. 


Wednesday was the “big day” of 
the school for on this day the water 
works sessions were concluded and 
the Sewage and Industrial Wastes 
Sessions were begun. Examinations 
in all grades for Water Works Oper- 
ators were given with 42 operators 
participating. 

Later that day, the annual busi- 
ness meeting was held with President 
Swanson presiding. Reports from all 
standing committees were read and 
approved. Outstanding accomplish- 
ments of the Association during the 
year were the establishment of the 
\V. M. Ehlers Memorial Fund, Inc.; 
the release of the Fourth Revised Ed- 
ition of the “Manual for Water 
Works Operators”, and the publica- 
tion of the “History of the First 40 
Years of the Association” by W. S. 
Mahlie. The nominating Committee 
offered the following slate of officers 
for the coming year: 
President—Henry J. Harvill, San 
3enito; President-Elect—Claud K. 
Robinson, Vernon; Vice Presidents 
—Leon Holbert, Wylie; Cleo C. 
Whitlock, Abilene; Mansel Smith, 
Austin; Underwood Hill, Beaumont. 
The report of the Nominating Com- 
mittee was unanimously accepted and 
all officers elected by acclamation. 
The appointed officers of the Associ- 
ation were re-elected by the new of- 
ficers as follows: Secretary, G. R. 
Herzik, Jr., Austin; Assistant Secre- 
tary-Treasurer, Mrs. Earl Goodwin, 
Austin; Administrative Assistant, 
Sam L. Warrington, Austin; Parlia- 
mentarian, E. J. Umbenhauer, El 
Paso; Chapalin, Uel Stephens, Fort 
Worth ; and Historian, W. S. Mahlie, 
Fort Worth. 

President Swanson expressed grat- 
itude to the officers, committees and 
members for the excellent cooperation 
he had received during his term as 
President. He introduced the new 
President, Henry Harvill, who ex- 
pressed deep gratitude for the privi- 
lege of serving the Association as 
President and pledged his best efforts 





to carry on the activities of the Asso- 
ciation. 

During the Banquet Session, Presi- 
dent Swanson introduced some of the 
distinguished guests present; G. R. 
Herzik, Jr., Secretary of the Associa- 
tion, introduced Dr. J. E. Peavy, 
Commissioner of Health, who pre- 
sented the 1959 Honor Roll. Dr. 
Peavy explained that this year the 
Honor Roll had been limited to only 
two categories: 


1. Most attractive water treatment 

plant with the award going to 
the City of Harlingen. 
Most attractive sewage treat- 
ment plant with the award going 
to West University Place and 
honorable mention given to the 
City of Tyler. 


E. J. Umbenhauer, Chairman of 
the Committee on Awards, made the 
following presentations : 

1. The Mission Award made an- 

nually to the most active district 
Association presented to Red 
River Association with honor- 
able mention given to the Hill 
Country Association. 
Attendance Award made to the 
district association with greatest 
percentage attendance and miles 
traveled at the Regional Short 
School in their area—Permian 
3asin Association won the 
award with 6780 points, with 
honorable mention going to Cen- 
tral East Texas Association with 
4100 points. 
The Southwest Water Works 
Journal Award to the district 
association with the highest per- 
centage of certified operators— 
The Hill Country Association 
won the award with a score of 
100%, and Central Texas Asso- 
ciation received honorable men- 
tion with a score of 82%. 


. The Southwest Section AWWA 


Award to the district association 
with the highest percentage of 
approved water supplies. Lauren 
Grayson, President of the 
A. W. W. A. presented this 
award to the Guadalupe Valley 
Association with a score of 71%. 
Past President, J. E. Williams in- 
troduced the main speaker of the 
evening, Chester H. Lauck. Mr. 
Lauck, now Executive Assistant of 
the Continental Oil Company, Hous- 
ton, is better known as “Lum’’of the 
famous radio and movie comedy team, 
“Lum and Abner’. Mr. Lauck’s sub- 
ject was “The Eleventh Hour” and 
although he entertained the audience 
for a while with his humorous anec- 
dotes, he presented his subject in a 
very forceful and serious manner, 
stressing the grave dangers facing 
our civilization due to the complacency 
and apathy of our citizens. He chal- 
lenged those present to inform them- 
selves on all matters of government 
from the local to the national and in- 
ternational and to exercise 
their prerogative of citizenship by 
instructing their representatives in 
government. Mr. Lauck predicted 
that, in his opinion, the atom bomb 
would not be the cause of our destruc- 
tion, but more probably, internal decay 
within our own system. His enthusi- 
asm on the subject and his excellent 
manner of delivery were well received 
and applauded by the audience. 
3esides the sewage and industrial 


levels, 


wastes sessions, the Short School in- 
cluded an all day session for swim- 
ming pool operators. This portion of 
the program was inaugurated several 
years ago and continues with in- 
creased attendance and interest each 
year. Thus, in addition to many who 
attended from the regular sessions, 
52 registered for the swimming pool 
session. Five years ago a voluntary 
certification program for swimming 
pool operators was begun. This year 
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14 operators applied for examinations 
for Certificates of Competency. 

At a luncheon and business session 
for the Texas Sewage & Industrial 
Wastes Section, Chairman T. L. 
Satterwhite presided and reports 
from the following committees were 
read and accepted: (1) Committee 
on Certification of Sewage Operators 
and (2) Committee on Manual for 
Sewage Plant Operators. 

Chairman Satterwhite introduced 
Dr. W. D. Hatfield, Past President 
of the Water Pollution Control Fed- 
eration who gave a brief resume of 
the history of the Federation. Each 
year the Federation makes two 
awards in each Section known as the 
Bedell Award and the Hatfield 
Award. The recipients of these 
awards are chosen by a committee 
within the Section. Dr. Hatfield pre- 
sented these awards for the Feder- 
ation. The Bedell Award, which is 
given to honor a member who has 
over the years served his local organ- 
ization in an outstanding manner, 
was presented to Dr. C. H. Connell 
of Galveston. The Hatfield Award 
given in recognition of outstanding 
work in the operation of a Sewage 
treatment plant was presented to 
William N. Wells of San Antonio. 

New officers elected to serve the 
Texas Sewage and Industrial Wastes 
Section for the ensuing year are: 
Chairman, Cecil H. Williams, Dallas ; 
Ist Vice Chairman, John Wold, Pasa- 
dena; 2nd Vice Chairman, William 
N. Wells, San Antonio; Secretary, 
G. R. Herzik, Jr., Austin ; Asst. Secy. 
—Treas., Mrs. Earl H. Goodwin, 
Austin ; and Director J. L. Robinson, 
Fort Worth. (The Director is elected 
for a three year term). 

Friday morning, in addition to con- 
cluding the sewage sessions, examin- 
ations for all grades of sewage oper- 
ators certificates were given and 26 
operators took the examinations. 





Pennsylvania Aids Municipal 
Sewage Treatment Plants 


Pennsylvania’s Governor David L. 
Lawrence announced that checks to- 
taling $1,611,695.59 have been mailed 
in 156 municipalities and municipal 
authorities as state aid toward costs 
of their sewage treatment plants. 

The checks, from the State Health 
Department, represent annual state 
payments toward the cost of operation, 
maintenance, repairs and other ex- 


penses for sewage treatment plants 
during 1958. The amount of the pay- 
ments is based on the eligible con- 
struction cost of the plants. They rep- 
resent one and one-quarter per cent 
of $128,884,768.81, the eligible cost 
of sewage treatment plants con- 
structed by these municipalities. 

Act 339, under which the grants 
are made, makes municipalities and 
municipal authorities eligible for an- 
nual payments of up to two per cent 
of sewage treatment plant construction 


cost. Actual percentages paid each 
year vary depending on legislative ap- 
propriations, the number of applicants 
and the amount of eligible costs. 

A total of 192 municipalities have 
applied for similar grants in 1959, 
listing approximately $250 million in 
sewage plant construction costs. Thir- 
ty applicants are seeking this state 
aid for the first time. Payments to 
approved applicants among the 192 
which have applied will be made later 
this year. 
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What one suburban water district is doing about . . . 


Construction of New Water Supply 


by GEORGE H. STRAUB, Superintendent, Westchester 
Joint Water Works No. 1, Mamaroneck, New York 


EDITOR’S NOTE: This article describes what one suburban 


water district in the fast growing New York metropolitan area is 


doing to keep pace with the rapidly increasing demand for more 


and more water, and how it overcame the construction problems 


involved in a high-cost, sensitive residential area. 


@ THE NEED for an additional supply 
ot water to the Westchester Joint 
Water Works system had been recog- 
nized from the time of its organiza- 
tion as a union water district in 1927. 


-STEEL FORMS in place for walls of 
24-in. Venturi chamber measuring wa- 
ter drawn from Delaware Aqueduct. 
Old 48-in. New York City Bronx River 
pipeline in background. 
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At that time it relied for supply on 
a new filtration plant that purified 
the waters of the Mamaroneck River, 
a small stream flowing through the 
southeastern part of suburban West- 


ENTRANCE to 60-in. tunnel with mul- 
tiplate lining under Bronx River Park- 
way. Pre-assembled 30-in. pipe is 
ready to be slid into tunnel without 
interrupting heavy traffic. 


chester County, N. Y. Although the 
plant was designed for 5 mgd, the 
flow in the stream was sometimes as 
low as 1 mgd and had to be supple- 
mented by a siphon which pumped 
water from New York City’s Kensico 
Reservoir. 

In 1934, a pumping station was 
constructed on Kensico Reservoir to 
supplant the inefficient siphon. This 
gave a reliable yield of 7.5 mgd 
backed up by the impounded supply 
of 38 billion gallons. 

The growth of Mamaroneck Vill- 
age, the Town of Mamaroneck, and 
Harrison Town, the constituent mu- 
nicipalities of the Joint Water Works, 
and the fringe areas, supplied in Rye 
and New Rochelle, made it impossible 


* 


CROWDED conditions under White 
Plains Rd., Eastchester, showing water 
and gas mains and telephone ducts. 
Men in background are hand tunnelling 
under concrete roadway. 





BAD SOFT GROUND conditions were overcome by well-pointing (left) at entrance to tunnel under railroad embankment 
in Bronx River valley and by stabilizing trench with crushed stone (rig 


demands in the summer 
1947. Severe restrictions 
were invoked on lawn and garden 
sprinkling, and have been repeated 
every year from then until 1958. Even 
in its severe need, the district also felt 
impelled to the neighboring 
communities of Larchmont, Port 
Chester, and Silver Lake, which could 
not meet peak demands in hot dry 
spells. 


to meet 
months of 


assist 


Meeting demands for ten months 
of the year was simple with an aver- 
age daily use of 4.5 mgd, but the 
demand rose to 11 mgd on several 
successive days in the summer, when 
the system was least able to meet it 
with the tiny 50 million gallon Mam- 
aroneck Reservoir depleted and river 
flow at a minimum. 

The unusual character of the dis- 
trict is that it supplies 10,000 ac- 
counts, most of which are high-class 
suburban residences with extensive 
lawns and expensive landscaping, 
which the homeowners were resolved 
to save even under drought condi- 
tions. In addition there are six ex- 
clusive golf clubs (one with 45 holes), 
which must be kept green. In other 
areas, wells are used by such country 
clubs; in our area, wells are alniost 
non-existent because of the solid bed 
rock just under the surface every- 
where. 


Plan of Action 


In 1954, consulting engineers were 
engaged to survey possible sources of 
supply. The completion of New York 
City’s Delaware Aqueduct and _ its 
feeder system of reservoirs at about 


the same time, suggested a feasible 
source. Its nearest shaft was No. 22, 
6 miles away in the northeast section 
of Yonkers. 

With great reluctance—considering 
the capital cost, estimated at $1,300,- 
000—but driven by dire necessity, the 
municipalities agreed to finance the 
venture in 1956. They have 
joined in the project by the Village 
of Larchmont. has 
been made to supply a portion of the 
high service area of Yonkers, which 
suffers chronic pressure, 
and emergency connections are pro- 


been 


Provision also 


from low 


vided for other cities and towns along 
the route. 


Construction Details 


Construction was started in Decem- 


t) in bog. 


ber 1957. The pipeline furnishes, con- 
servatively, 16 mgd by gravity to the 
center of the feeder system in Mam- 
aroneck. Another 4 mgd can be added 
by pumping. Adding the rated capaci- 
ty of 5 mgd for the Mamaroneck 
Plant, and 7.5 mgd for the Rye Lake 
(Kensico) Plant, gives a potential of 
32.5 mgd, which gives entirely ade- 
quate water for all the needs of these 
communities for the foreseeable 
future. 

The pipeline consists of prestressed 
reinforced concrete cylinder pipe of 
various weights designed to meet the 
stresses due to the change in head as 
the pipe goes up hill and down dale 
in crossing Westchester County from 
west to east. The rock ridges of the 
County run north and south. There 
are many pipelines running in that 


BLASTING of difficult excavation in solid rock in easement next to new residence 
at Hutchinson River, Eastchester, required extreme care to prevent damage. 
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CHEMICAL FEED and pumping station in Town of Mamaroneck just over 


Larchmont line. 


direction, but this is the first water 
main to cross the ridges at right 
angles. This necessitated the installa- 
tion of air release valves at a number 
of points to prevent air binding and 
consequent reduction in volume of 
flow. 

Shaft 22 of the Delaware Aqueduct 
is a deep shaft with two riser pipes 
to the surface surmounted by headers 
to provide four 36-in. bronze gate 
valves for connections. The new pipe- 
line originates at this point. A 24-in. 
Venturi meter has been installed just 
east of the shaft with a remote re- 
cording device located within the 
shaft chamber. This meter registers 
flow from 130,000 gpd to the maxi- 
mum capacity of the new 30-in. pipe- 
line, which runs 5 miles to the Town 
of Mamaroneck. 

Crossing under the old 48-in. Bronx 


River pipeline of New York City and 
a maze of other utilities at the same 
point presented difficulties, but the 
first major obstacle was an extensive 
swamp in Crestwood which had been 
filled with tunnel spoil from the exca- 
vation of the Delaware Aqueduct. A 
36-in. sewer line supported on timber 
piles also crosses this area. Shifting 
of the unstable ground had broken 
this sewer and it was leaking. The 
combination of ground water and sew- 
age forced the contractors to use two 
6-in. and a 4-in. pump with long dis- 
charge hoses during the time of exca- 
vation for the new main, which has a 
4-ft cover over the pipe throughout 
its length. The trench was stabilized 
through this area with hundreds of 
cubic yards of crushed stone and the 
pipe was surrounded with a concrete 
envelope for several hundred feet. 


INTERIOR of Larchmont station, showing pumps for intermediate service area. 
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From this point east, the trench was 
excavated in solid rock with only 
minor exceptions. The total rock ex- 
cavated amounted to 22,000 cubic 
yards, whereas earth excavation was 
only 4,500 cubic yards. 

Leaving Yonkers, the main was 
tunneled underneath the Bronx River 
Parkway in order to maintain traffic 
on this important artery, then directly 
into the bed of the Bronx River. 
Emerging from the river, several 
hundred feet of well-pointing were 
required to handle the heavy ground 
water to keep the trench dry. 


We then encountered the second 
tunnelling operation, under the Har- 
lem Division of the New York Cen- 
tral Railroad, which is on a high em- 
bankment at this point. 

Well-pointing also was required to 
handle ground water in the valley of 
a small stream in crossing the Lee- 
wood Golf Course. Then back to rock 
again. 

Crossing under the White Plains 
Road in Eastchester presented the 
most difficult traffic control problem 
of the entire job. This was solved by 
proceeding partially in open excava- 
tion, partially by tunnelling. Other 
utilities—telephone, electric, gas, and 
several large water transmission 
mains of the New Rochelle Water 
Company— had pre-empted most of 
the space under this road. The great 
depth of the telephone ducts required 
going deeper than had been expected. 

Through the Vernon Hills Golf 
Course it was necessary to fell many 
trees of large diameter. We also en- 
countered a bog, which required float- 
ing the backhoe on pontoons. 

On either side of the Hutchinson 
River, a small stream, we line-holed 
the rock banks were line-holed re- 
duced charges with delay fuses were 
used as a way was blasted close to 
fine residences through easements in 
private property. 

In New Rochelle, city streets were 
followed for over a mile before tun- 
nelling under the Hutchinson River 
Parkway, then following and ulti- 
mately crossed the Sheldrake River. 

Approaching the Sheldrake Reser- 
voir of the Village of Larchmont, the 
pipe was laid across a shallow arm 
of the reservoir and then filled it in, 
to avoid rock cliffs on the edge. 


Chemical Feed Station 


At the base of the Sheldrake dam 





PARALLEL MAINS for low service area tae in.) and intermediate service area (16 in.) were laid (left) in rock cut in Bonnie 
Briar golf course and under bed of Sheldrake River beneath State Highway 125. Stream is dammed and diverted 


around excavation. 


the main finally entered our own 
water district, where a chemical feed 
and pumping station was erected. 

The new station receives and meas- 
ures the gravity flow of water through 
a Gentile tube. The differential in 
pressure in this tube also energizes 
and controls the feeding of chemicals 
through a meter, which paces the 
chemical feeders according to flow. 
Sodium silicofluoride is fed by a dry 
chemical feeder and the solution is 
pumped into the water. The water as 
received contains a slight chlorine 
residual provided by New York City, 
but more is added as a safety factor. 
The third chemical added is sodium 
hexametaphosphate to minimize dis- 
colored water troubles. 

This station supplies the low serv- 
ice area, which uses 75 percent of the 
water, but pumps having 6-mgd ca- 
pacity and auxiliary gasoline engines 
are provided to raise the head for sup- 
plying the intermediate service area at 
higher elevations. The latter area, 
representing 20 percent of the use, 
is at present supplied by the Mamar- 
oneck Plant. The remaining 5 percent 
is pumped to the high service area 
by the Rye Lake Plant. 

Consequently, two mains leave the 
plant—a 30-in. one for the low serv- 
ice area; a 16-in. one for the inter- 
mediate service area, which immedi- 
ately adjoins the station. 

Both mains cross below the lower 
Sheldrake dam and then are laid be- 
neath the stream bed to cross beneath 
the bridge which carries State High- 
way 125 over it. 


Distribution 


Just beyond, in the Bonnie Briar 
Golf Course, the 16-in. main connects 
with the local intermediate transmis- 
sion and distribution mains. 

The 30-in. main makes its first 
feeder connection here and continues 
as a 24-in. line into the center of 
Mamaroneck, making three further 


feeder connections on the way. 


Another feature of the system is 
that butterfly valves are used through- 
out on the main lines ( 30, 24, and 
16-in.) These values are located at 
least every mile, and at intermediate 
connections. 

Two connections are provided for 
the Village of Larchmont, an inde- 
pendent system. One of these is be- 
fore the station, the other after it, so 
that they can take either treated or 
untreated water. 

The City of Yonkers connection, 
being located near the origin of the 
line, provides untreated water. The 
City plans to construct its own treat- 
ment facilities. 


Easement Problems 


There were a number of difficulties 
in the acquisition of easements, but 
most of the route required no expendi- 
ture for that purpose as it followed 
city streets in Yonkers, Eastchester, 
New Rochelle, Larchmont, and Mam- 
aroneck; reservoir property; and a 
stretch of over % mile along West- 
chester County lands originally ac- 
quired for a parkway that has never 


been constructed. Full advantage was 
taken of vacant land in crossing the 
three golf courses. Amicable agree- 
ments were made in most cases where 
easements were used in private prop- 
erty. However, it was necessary to 
resort to condemnation in two short 
stretches (totaling only 300 ft) to 
avoid protracted negotiations unnec- 
essarily holding up this urgent water 
supply for 46,000 people. A deadline 
had been set to be able to meet the 
heavy summer load in 1959. 

In summary, the main was tunneled 
under one railroad and two super- 
highways, crossed six streams and a 
reservoir, two swamps, three golf 
courses, numerous streets and high- 
ways, and had to be blasted most of 
the way through granite crossing 
Westchester County. 

Consulting engineers laid out the 
work of the five contractors, who 
were supervised by the district’s own 
staff. 

Primarily because of the excessive 
rock, costs exceeded the original esti- 
mates by about $400,000, with a final 
cost of $1,700,000. 

Appropriate ceremonies were held 
when water first flowed through the 
facilities on May 24, 1959, just in 
time to avoid the usual summer re- 
strictions. Now the people served can 
enjoy unrestricted use for their lawns, 
gardens, air-conditioning, and swim- 
ming pools, besides the normal sani- 
tary uses. That they are taking advan- 
tage of it is indicated by the average 
use of 125 gallons per capita in 1959, 
as opposed to 102 gallons in 1957. 
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Toledo Adds $9,500,000 Secondary 
Sewage Treatment Facilities 


@ ALTHOUGH THE city of Toledo 
began its program of controlled 
sewage disposal in 1922, and had 
added a primary purification sta- 
tion to its original facilities in 1932, 
until last year, the problem of ef- 
fectively controlling both sewage and 
pollution could not be satisfactorily 
solved. 

However, in March 1959, a $9,- 
500,000 secondary sewage treatment 
plant was put into operation enabling 
the city to remove approximately 
85% of the pollutional material in its 
collected wastes. 

The extended plant is of the ac- 
tivated sludge type, with certain addi- 
tional refinements, and represents the 
most modern thought and design in 
sewage treatment. Although present 
flows average about 50,000,000 gal- 
lons of sewage daily, the plant is de- 
signed for complete treatment of 
flows up to 70,000,000 gallons daily. 
The primary treatment by itself will 
handle flows up to twice this amount. 

Power for the principal equipment 
of the secondary facilities is provided 
by five Enterprise engines and an 
Electric Machinery motor. Four of 
the engines drive blowers to compress 
the air for use in the aeration tanks. 
Of these four, three are usually in 
operation with the fourth serving as a 
standby and used as needed. The fifth 
engine drives a generator and is used 
for emergency power. With the fifth 
engine in operation, the plant is almost 
completely independent of outside 
power sources. The Electric Machin- 
ery motor drives a blower which is 
also used for compressing air for the 
aeration tanks. It serves as a standby 
when it is necessary to shut down the 
engine driven blowers. 

Air is sucked into the building 
through two openings about four feet 
wide by eight feet high. A screen 
eliminates leaves, insects, and debris. 
Passing through the screen, the air 
passes through fiberglass filters to 
collect the coarser dust particles. The 
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air is then passed through a fine oil 
spray bath which collects the finer 
particles of dust and is finally passed 
over electro-static precipitators ; these 
attract even the finest of dust particles 
that may still remain. This precaution 
is expected to add years of wear and 
trouble free operation to the blowers 
and engines. 

Raw sewage enters the plant 
through the collecting sanitary sew- 
age system and, by means of pumps, 
is lifted thirty feet so that the flow 
through the treatment plant is by 
gravity. Coarse screening removes 
large debris such as paper towels, 
twigs, leaves, etc. Wastes pass 
through the chlorine and laboratory 
building where chlorine may be added 
if needed to remove offensive odors. 
Sewage then flows to the detritor 
building, where heavy sand, grit, and 
stones are removed. A short time set- 
tling period is allowed in the grit 
chambers to allow more grit and sand 
to fall out. 

The sewage then flows to the pre- 
aeration units where compressed air 





CITY OF TOLEDO, OHIO 
SECONDARY SEWAGE 
TREATMENT 
PRIMARY EQUIPMENT LIST 
Engines 
Blowers 
Generator 
Motor 


Enterprise 
Roots-Connersville 
General Electric 
Electric Machinery 


Principal Engine Equipment: 


Air Maze 
Winslow 

Briggs, Air Maze 
Maxim 


Intake Silencer 
Fuel Oil Filters 
Lube Oil Filters 
Silencer 
(Engines ) 
Silencer 
( Blowers ) 
Turbochargers 
Governors 
Pyrometers 
Gauge Boards 
Fuel Injection 
Spark Ignition 
System 
Spark Plugs 
Flexible 
Coupling 
Intercoolers 


3urgess Manning 


Elliott 
Woodward 
Alnor 
Enterprise 
Bendix-Scintilla 
Bosch 


Champion 


Falk 


Young 


is pumped into the flowing sewage, 
and a separation of greases occur. 
Solids settle to the bottom of the 
tanks, and the grease rises to the top 
where it is removed by skimming. 

Primary settling follows, with more 
grease skimming and solids settling 
in the tank. The settled sludge is then 
pumped to the digesters. The con- 
tinuous flow of sewage proceeds to 
the aeration plant by means of a long 
connecting channel. Here it is mixed 
with the activated sludge that has 
been developed as a result of plant op- 
eration. Organisms contained in the 
activated sludge destroy and stabilize 
the organic materials present when 
proper conditions occur. These con- 
ditions are effected in the mixed liq- 
uor tanks when sufficient compressed 
air is applied in an adequate time 
period. 

In the final settling tank, the mixed 
treated sewage and activated sludge 
is retained long enough to allow the 
activated sludge to settle and a part 
to be pumped back through the aera- 
tion process. 

The overflow from these tanks con- 
stitutes final effluent with no further 
treatment other than warm weather 
chlorination. The sewage plant checks 
the river water at different points to 
be absolutely sure that the discharged 
sewage does not contaminate the 
Maumee River. 

Miscellaneous sludges which have 
been collected by the settling proc- 
esses throughout the plant are pumped 
to the covered digestion tanks where, 
by biological breakdown, they are 
stabilized and made inoffensive. The 
bottom sludges of these tanks are 
carted to some drying beds. After 
drying they make an excellent soil 
conditioner and are sold under the 
name of Tol-E-Grow. One thousand 
to twelve hundred tons per year are 
produced from this process. 

Sludge gas formed in the digesters 
is pumped to the gas compressor 





IN THESE pre-aeration tanks separation of greases occur. 
Settleable solids are pumped from here to the digesters. 


building and stored in one of two 
spheres. Earlier, it was noted that 
the five Enterprise engines were tri- 
fuel engines. The engines operate on 
diesel fuel, natural gas, sewage gas, 
or a mixture. Through the means of 
a coloroptic unit, the BTU content 
of the sewage gas is raised by mixing 
with the correct quantity of natural 
gas. This is accomplished automatical- 
ly with a sensing device built into the 
coloroptic unit. Use of sludge gas for 


engine fuel and boiler burner fuel 
results in a yearly savings of $50,000. 

With the engines in operation heat 
normally required for the plant and 
processes is obtained from the jacket 
water and waste heat mufflers. 

The Secondary Treatment Facil 
ities of the Toledo Sewage Treatment 
Plant was put into operation not so 
much as to increase the capacity of 
the disposal system, but to increase 
the efficiency of the system by re- 


BOTH THE ENGINE and the generator are in standby 


to provide emergency electrical power for the plant. 


ducing sewage pollution of the Mau- 
mee River and the Bay Area. 

To this end it is successful. Labor- 
atory technicians check the river wa- 
ter hourly for the pollution content 
upstream and downstream from the 
disposal plant to ensure that the sew- 
age effluent returned to the river is 
85% pure. Indeed, sewage pumped 
into the Maumee River is as pure, 
if not purer, than 
itself. 


the river water 





$17 Million Swedish Sewage Plant 


A new $17 million sewage plant 


Stockholm 
suburbs is now under construction in 
Sweden. Work is well on the way 
with the tunnel driving at Lidingo 
and the construction of an under- 
ground pumping station and a tunnel 
for future purification installations. 

The system, known as the Kappala 
union, is scheduled to begin operation 
in the mid-1960’s and will be the lar- 
gest of its kind in Sweden. It will 
serve the suburbs of Danderyd, 
Djursholm. Lidingo, Sollentuna, Sol- 
na Stocksund, Taby, Upplands, Vasby 
and Vallentuna which have an esti- 
mated total population of 300,000 
people. Already, several other areas 
have asked to join the Kappala union 
including the future university town 
of Frescati. 

Work on the scheme is divided in- 
to four stages. The first stage has 
been started and is a six-mile tunnel 
with a 90 sq ft cross section— 
wide enough for two trucks to pass. 
The tunnel will be capable of deliver- 
ing 3.8 mgd to the purification plant. 


designed to serve nine 


One quarter of this work has already 
been completed. 

The second stage recently begun 
includes the pumping equipment for 
the purification installation with a 
capacity of 3.1 mgd. 

Stage three, now in the hands of 
the contractors, the re- 
maining tunneling and twelve miles 
of piping. 

The final stage is the purification 
installation itself. This has been de- 
signed to give a high degree of puri- 
fication (95 per cent). The outlet 
will be some 135 ft. deep at the mouth 
of the Skurusund and will be 
equipped with sound traps, sediment 
and air bins. The greater part of the 
installation will be below ground ex- 
cept for the sediment plant, adminis- 
tration buildings and staff houses. 

The Kappala project will present 
a view of fine buildings in a park-like 
area. Although the original plann’ng 
has been worked on the basis of a 
population of 300,000, it has expan- 
sion possibilities to cover up to a 
population of 1,200,000. 


consists of 


Many problems have been solved 
by new techniques during construc- 
tion, which included 2,400 ft. of con- 
crete lined tunnel at a depth of 300 
ft below the Vartan, six miles of 
tunnel through Stocksund and Dan- 
deryd, six miles through Sollentuna, 
three miles through Taby and four 
miles of main piping. 

As the work progressed, it became 
obvious that tunnels were preferable 
to piping because a tunnel has the 
advantage of greater capacity, and the 
difficulties and expense of ground en- 
croachment are eliminated. 

According to a recent judgment, 
the Kappala union is responsible for 
third party damage to property as 
well as to direct damage. To help in 
assessing this, houses within 240 ft. 
of each side of the tunnel are ex- 
amined by an impartial inspector be- 
fore the actual blasting begins. 

To protect against contingencies, 
the union carries compensation insur- 
ance which, among other things, cov- 
ers the possibility of too large a flow 
of subsoil water into the tunnels. 
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Unique design features turbine driven pumps at... 


Helena Valley Pumping Plant of the 


Bureau of Reclamation’s Missouri 
River Project 


A STAFF PICTORIAL REPORT 


RESUME: Dual volute, turbine-driven pumps were selected to 
transfer 134,400 gpm from Canyon Ferry Dam, part of Bureau 
of Reclamation’s Missouri River Project, for irrigation use. Pump 


and station design features are described and illustrated. 


DISCHARGE PIPE leads uphill from 
pumping plant. Note access bridge 
from road-way at left. 


HELENA VALLEY Pumping Plant showing open over-head construction. Note suction pipe at right and discharge at left. 
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@ ONE YEAR of successful operation 
has been completed by two 48” x 42” 
vertical, bottom suction side dis- 
charge, dual volute pumps. Located 
at the Helena Valley Pumping Plant 
of the Bureau of Reclamation’s Mis- 
souri River Project, they each handle 
67,200 gpm against 145’ TDH at 325 
rpm. Unique design results from lo- 
cation of 4000 hp water turbines be- 
low pump suctions. 


Special Construction Features 


Dual volute pump design assures 
radial shaft de- 
flection and bearing wear. The pumps 


balance, minimizes 
have side discharge and bottom suc- 
tion. Unusual design of the bottom 
suction permits them to take water 
from the same penstock that drives 
the water turbines. 

The penstock inlet is connected 
through the wall of Canyon Ferry 
Dam, permitting water to flow about 
one quarter mile to a y-section. One 
branch leads to the pump suctions 
and the other to water turbine inlets. 
Turbines use 390 cfm and the pumps 
withdraw 150 cfm, velocity in both 
branches is 11.8 fps. 

The each of the 
pump casings is embedded in con- 
crete, the upper half contains 18” 
man-holes 


lower half of 


for inspection access. 
Hand-holes are provided to permit 
lower wearing ring inspection through 


upper suction tubes. Hydraulic thrust 


DOWNHILL VIEW of station showing side discharge pumps. Pump design is 


vertical dual volute and they are driven from the under side by water turbines. 
Total discharge is 300 cfs against 145' TDH. 


plus weight of 
both pumps and turbines is carried by 
top-located Kingsbury thrust bearings. 
Thrust bearings are lubricated by an 


auxiliary pumping system. 


all rotating parts of 


Water for Irrigation 


The pumps furnish irrigation water 
Montana farm- 
land, operating from April until No- 


vember. A small portion of the Helena 


for 17,500 acres of 


Valley had been under irrigation from 
water delivered by pumps installed 
in 1912. The new dam at Canyon 
Ferry replaced one constructed in the 
1890's. Result has been an increase 
in water supply and expansion in ir- 
rigated acreage. 


Water turbines were furnished by 


James Leffel and Company and the 
pumps were supplied by C. H. Wheel- 
er. Accompanying photographs were 
provided by the C. H. Wheeler Manu- 
facturing Company. 


PUMP CLOSE-UP shows installation of 


lower casing in concrete. 
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CONSTRUCTION VIEW of pump 
showing Kingsbury thrust bearing 
housing and small pump for bearing 
lubrication. Hydraulic thrust of pumps 
and turbines, plus weight of rotating 
parts, is carried by this bearing. 
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VIEW OF CANYON Ferry Dam show- 
ing take-off at left for turbines and 
pumps located one-quarter mile down- 
stream. Suction pipe is 54" diameter. 


CLOSE-UP of forged coupling which 
connects pump to hydraulic turbine. 
Pump is mounted above. 


< 


DISCHARGE PIPING contains butter- 
fly valve and mechanical coupling. 
Note man-hole in top of pump casing. 





For protection of distribution systems . . 


Metering Phosphate Requires Accurate 
Threshold Treatment 


By E. G. LUCAS, Superintendent 
Water and Sewage 
U. S. Army Defense Center 
Fort Bliss, Texas 


RESUME: Use of automatic controls effectively provides auto- 
matic feeding of phosphates in threshold treatment. Described 


are installations at two pumping stations, one automatically con- 


trolled from flow through a Venturi meter and one from pump 


motor starting switches. 


@ INJECTING LARGE, uncontrolled 
doses of phosphate into a water sup- 
ply for the first time often results in 
rust or scale solughing off the distribu- 
tion lines. This undesirable condition 
can be avoided by gradually increas- 
ing the phosphate dosages in care- 
fully regulated amounts, until the de- 
sired concentration is reached. 

Fort Bliss, Texas, relied on such 
accurate threshold treatment when in- 
itiating their water softening project. 
Early in 1958, the community began 
adding phosphate to its water supply 
at a rate of 0.2 ppm (parts per mil- 
lion). This feeding rate was increased 
50% every 30 days until a concentra- 
tion of two ppm was achieved. 

To continue water treatment, Ft. 


Bliss must add phosphate at two 
pumping stations in a manner that 
will maintain a uniform concentration 
of 2 ppm throughout the water supply 
system. This would be a relatively sim- 
ple job if both pumping stations were 
alike. But while the four supply 
pumps at the Desert Pumping Station 
discharge into a common line fitted 
with a Venturi tube, the Main Pump- 
ing Station has two pumps which dis- 
charge to one line and two other 
pumps which discharge to a second 
line. Consequently, the chemical feed- 
ing systems at the two stations re- 
quire different methods of control in 
order to insure a constant ratio of 
phosphate to water in accordance with 
varying water pumping rates. 
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AT FORT BLISS MAIN STATION, two controlled volume pumps have step-con- 
trol of capacity to meet the needs of the reservoir pumps on the line. 


At the pumping stations, three mo- 
tor-driven, constant speed, controlled 
volume pumps meter the phosphate 
to the distribution lines. The 0 to 3- 
inch stroke lengths of these Milton 
Roy pumps are automatically ad- 
justed by electric servo motors. Each 
motor positions a trunnion that holds 
the drive rod and which is mounted 
on a screw in a rocker box. The high: 
er the trunnion is in the rocker box, 
the smaller the arc through which it 
moves and consequently the shorter 
the stroke length. Besides positioning 
the trunnion for stroke length adjust- 
ment, the servo motor drives a po- 
tentiometer providing feedback in the 
control circuit. 


Position Control at Pumping 
Station #1 


At the Main Pumping Station, a 
controlled volume pump connects elec- 
trically with each pair of station 
pumps (Fig. 1). Through the switch- 
ing relays and control circuit, each 
controlled volume pump will auto- 
matically meter phosphate solution at 
one of three preset rates or stroke 
positions. The particular rate will de- 
pend on whether the first or second 
reservoir pump is operating alone, or 
whether both station pumps are op- 
erating together. Preset potentiome- 
ters for the control circuit of the 
stroke adjusting mechanism are tied 
in with the starting switches for the 
water pumps. 

When a supply pump starts, the 
relay also cuts the corresponding pre- 
set potentiometer into the feeder con- 
trol circuit. The servo motor in turn 
drives in a direction that balances the 
circuit with its feedback potentiome- 
ter ; simultaneously, it repositions the 
stroke adjustment. Thus if one water 
supply pump with a capacity of 2500 
gpm (gallons per minute) is on the 
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line, the controls automatically set the 
stroke length of the controlled volume 
pump at 1% inches. If only the sec- 
ond water pump is operating and its 
capacity is 3500 gpm, the stroke 
length will be 134 inches. Finally, if 
both pumps are operating, the chemi- 
cal feed pump will operate at full 
stroke length—3 inches. 

The rate of chemical feed for each 
step is established by manually ad- 
justing the control potentiometers for 
the plunger stroke length correspond- 
ing to the desired capacity. The feed- 
ing rate can also be varied by chang- 
ing the strength of the phosphate 
solution (Fig. 2), in a ratio of five 
pounds of phosphate per 100 gallons 
§ make-up water for each 1/10th 
ppm desired in the distribution lines. 
Hence, the system offers maximum 


Photo Courtesy Milton Roy Co. 
FEEDING RATE can be changed by 
increasing or decreasing the strength 
of the phosphate solution. Thus the 
preset capacities of the controlled 
volume pumps need not be changed 
unless plant pumping rates are changed 
drastically. 


flexibility for setting chemical feed- 
ing rate and at the same time insures 
that the selected feeding rate will be 
in exact ratio to the flow of water. 
Pulsation dampers on each of the 
stainless steel pumps insure an even 
flow of phosphate into the lines. 


Proportional Control at 
Pumping Station #2 

At the Desert Station, where four 
reservoir pumps serve one distribu- 
tion line, the controlled volume pump 
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AT THE DESERT STATION, positioning control on the Milton Roy phosphate 


feed pump ensures continuous response to flow rate changes. 


feeds phosphate in ratio to the flow 
through a Venturi tube (Fig. 3). A 
differential pressure type flow meter 
measures the flow through the Ven- 
turi tube and sends a corresponding 
electric signal to an electronic ampli- 
fier. This, in turn, provides a signal 
for driving the stroke adjusting motor 
to the required position. At this sta- 
tion, the balancing potentiometer for 
stroke length adjustment is a charac- 
terized slidewire to extract the root 
of the square flow rate. Thus the 
change in capacity of the chemical 
feed pump is in linear ratio to changes 
in water flow. The feedback to the 
electronic amplifier cancels the sig- 
nal from the flow meter at balance. 


The phosphate feeding system is elec- 
trically connected to the Start and 
Stop switches of the water supply 
pumps so that they meter the phos- 
ohate solution whenever water is 
pumped from the station (Fig. 4). 

Sensitive to changes in flow rate 
due to increasing or decreasing pres- 
sure on the reservoir pumps, the sys- 
tem responds to flow changes with 
differential pressure changes of + 
1/16-inch water column. Overall ac- 
curacy of the chemical feed to water 
ratio is three percent. Feed injectors 
with needle shut-off valves, installed 
in the distribution lines, aid in the 
even mixing of the feed solution with 
water. 
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AT THE DESERT STATION, a null-balance control system adjusts pump capacity 
in accordance with changes in water flow through a Venturi tube. 





y YQ aoe, 


= 


yt 


Two Reasons Why Hersey 
Compound Meters (CT) are No.7 Choice 


/. 


VET CUE LC 
possible to shut off 
the by pass meter 
clos! ng dale, 
line meter— 
an exclusive feature 


2, 


The counter- 
alanced lever valve 
causes a decrease 
) pressure /OSS al 
rates of flow above 


1f) 
j 
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of maximum— 
an exclusive feature. 


HERSEY COMPOUND METER 


In addition to the features shown above, the Hersey 
¢ [o]®) = aon») 


Compound Meter(Model CT) uses the Hersey Disc Meter 
the Leader in its Field (Model HD) on its bypass. Model HD has a conical disc 
piston which provides extra sensitivity due to this ex- 
clusive design feature. It also has a three part chamber 
in which the chamber ring seldom requires repairs. 


Easier maintenance, less maintenance, low loss of head, 
more accurate measurements at all rates of flow are 
features that make the Hersey Compound Water Meter 
(Model CT) the leader. 


Hersey- Sparling 
Meter Company 


HERSEY PRODUCTS 
DEDHAM, MASSACHUSETTS 
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Oakes Heads B-J Pump 
Product Development 


3yron Jackson Pumps, Inc., Los 
Angeles, Calif., has announced that 
Myron D. Oakes has been appointed 
manager of the Product Development 
Section of the company’s engineering 
department. 

Oakes moves to his new assign- 
ment from B-]’s Lawrenceburg, In- 


diana plant, where he has been chief 
engineer for the past three years. He 
will headquarter at the company’s 
main plant in Los Angeles. 

The Product Development section 
is responsible for design recommen- 
dations which contribute to pump de- 
sign improvement, parts standardiza- 
tion, and cost reduction. Oakes will 
work in close cooperation with sales 





This year is your 25th anniversary. It’s twenty-five years 
since you asked for corrosion prevention. It’s twenty-five 
years since Electro Rust-Proofing designed and installed 


your first cathodic protection system. 


ERP has expanded in those years. Today, ERP’s worldwide organization pro- 
tects pipelines, water towers. clarifiers. docks, ships’ ballast tanks, and other 
submerged and buried metals. We've improved our methods . . . pioneered 
new equipment . . . brought automation to cathodic protection. 


We're working now to give you even greater value, even better service for 
your cathodic protection dollar. To us, this milestone is not a monument. 
It’s a stepping stone towards a corrosion-free future—with ERP. 

To those who don’t yet know us—we’'ll be happy to meet you. Just write to 


Dept. E-54.94. 
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and manufacturing to achieve these 
goals. 

An eleven year veteran of Byron 
Jackson Pumps, Inc., Oakes holds a 
BS degree in Mechanical Engineer- 
ing from the University of Oklahoma, 
Erik B. Fiske, who has had broad en- 
gineering experience both with Byron 
Jackson of Canada and Byron Jack- 
son Pumps, Inc., will replace Oakes 
at Lawrenceburg as chief engineer. 


Ralph B. 
Appoints 


Carter Co. 
Tentschert 


Ralph B. Carter Company, Hack- 
ensack, N. J., announces the ap- 
pointment of 
Fritz F. Tent- 
schert as Sales 
Manager of its 
Waste Treatment 
Equipment Divi- 

sion. 
Mr. Tentschert, 
a Civil Engineer- 
ing graduate of 
Rutgers Univer- 
sity. has had more than 20 years ex- 
perience in all phases of municipal 
and industrial waste treatment and 
water conditioning. Prior to joining 
the Carter Company staff, he served 
with such organizations as Fluor 
Products Co., Dorr-Oliver Inc., U.S. 
Army Sanitary Corps, and the Per- 
mutit Co. He will be in complete 
charge of Carter’s expanding pro- 
gram of product development and 
engineering support in the sanitation 

field. 


Proos and Quinn Receive 
Layne & Bowler 


Appointments 


Layne and Bowler, Inc., Memphis, 
Tenn., recently released the an- 
nouncement that John M. Proos, of 
Indianapolis, is the company’s newly 
elected Chairman of the Board, and 
Frank T. Quinn, of Memphis, is 
their new President. In Layne’s 78- 
year history, Mr. Proos, 38, is the 
youngest Chairman of the Board. He 
succeeds Mr. E. J. Rogers, Presi- 
dent of Layne-Northwest Co., Mil- 
waukee. Mr. Rogers remains on the 
Board. 

With this new advancement, Mr. 
Proos will remain in his capacity as 
vice-president of Layne-Northern / 


CONTINUED ON PAGE-97a, 





George David, Superintendent of 
Sewage Treatment Plant, Canton, 
Ohio, teamed with Tom Enright of 
the Day & Maddock Co. to set up 
this efficient time-saving, money- 
saving sludge remover. 


RECIRCULATION AND CLEANING PUMP SOLVES CANTON DIGESTER 
PROBLEM Gorman-Rupp Sewage Pump cleans with no downtime and major savings 


Problem—To remove 7-years’ 
accumulation of sludge from 10 
huge digesters. With mechanical 
shoveling devices, it cost $5000 
to clean only one digester. And 
during cleaning, digester was 
totally inoperative for 6 weeks. 


Answer— A Gorman-Rupp 
Model 16A2-B Pump. Its unique 
action first agitates sludge into a 
common mixture by circulating 
digester liquid under pressure. 


Then, with valves reversed, pump 
draws off liquid and suspended 
solids for disposal. 


Result—Each digester could be 
cleaned in only 21 days. Only 
outlay is cost of 6’’ pump, elec- 
tric motor, and labor of opening 
and closing 2 valves twice a day. 
4’’ and 6’’ pumps can be con- 
nected to your power or ordered 
complete with power units. Write 
for complete specifications. 


Fast- Action End Plate. 
Releases for access 
to impeller and re- 
newable wear plate. 
Impeller is 2-vane 
trash type that 
handles spherical 
solids up to 2%” in 
diameter. 


THE GORMAN-RUPP COMPANY 


305 Bowman Street * Mansfield, Ohio 


GORMAN-RUPP OF CANADA, LTD’ 
St. Thomas, Ontario 
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Company, Inc., which is an associate 
company of Layne & Bowler, Inc. 

Mr. Proos is a native of Grand 
Rapids, Michigan. Following gradu- 
ation from Notre Dame in 1950, he 
joined the Layne-Northern Company, 
Inc., of Mishawaka, Indiana, where 
he started as a well driller’s helper, 
learning to be a sales engineer. After 
six months he was transferred to the 
Indianapolis office of Layne-North- 
ern Company. 

Mr. Quinn, a native of Kansas 
City, Missouri, joined the Layne 
Organization in Memphis as an engi- 
neering trainee. In 1957, he was 
named vice president in charge of 
manufacturing after having been the 
company’s works manager. Quinn is 
a member of the American Society of 
Civil Engineers. 


Peerless Pump Names 
Blair to Manager Post 


Peerless Pump, Hydronamics Divi- 
sion, Food Machinery and Chemical 


Corporation, Los Angeles, Calif., an- 
nounces the appointment of Walter J. 
(Walt) Blair as Vertical Pump 
Product Sales Manager. In his new 
position, Blair will be in charge of 
planning and supervising the sales 
activities for the complete line of 
vertical pumps, including the Deep- 
well Turbine, Hi-Lift and Hydro- 
Line models manufactured by Peer- 
less. 

Blair first joined Peerless in 1949. 
He has served as a Sales Engineer 
in the Los Angeles area and, for the 
past several years, has been the 
Product Sales Manager of the pro- 
cess line of pumps produced by the 
company. 


Brooks Announces New 
Plant In Canada 


3rooks Rotameter Co., Lansdale, 
Pa, announces the Brooks Rotameter 
of Canada Ltd., a new manufacturing 
plant with sales offices in Scar- 
borough, Ontario, which occupies 


over 6000 square feet of floor space 
in a modern one story building con- 
taining complete calibration and ma- 
chining facilities. 

The new manufacturing and engi- 
neering facilities have been estab- 
lished to keep pace with the rapid 
growth of Canadian industry. Brooks 
manufactures a complete and inte- 
grated line of rotameter instruments 
for flow measurement and control. 


Yeomans Promotes 
Spaulding Norris 

Yeomans Brothers Co., Melrose 
Park, Ill., has announced that 
Spaulding A. Norris has been ap- 
pointed to the newly-created post of 
Vice-President in charge of sales and 
has also been elected to the Board 
of Directors. 

Norris, an experienced mechanical 
and hydraulic engineer, joined the 
Yeomans organization in 1950 as As- 
sistant Sales Manager of the pump 
division, moving up to Division Sales 
Manager in 1952. Since 1958, he has 
served as General Sales Manager, 
coordinating and developing the 
company’s municipal, industrial and 
residential products divisions. 





Where 


EXPLOSION PROOF 


SPEED SENSITIVE SWITCHES 


All GH series of cable driven governors and 
switches are available in this GH-E series. This 
housing meets the specifications for class 1 group 
D, Explosion Proof Equipment. For further infor- 


mation, write for Bulletin 504-A. 
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~APCO 


In sizes 3’ to 24” in modern long 


‘lengths. Bell and spigot, roll-on-joint 
and mechanical joint. | 


SYNCHRO-START PRODUCTS, INC. 
8151 N. RIDGEWAY AVE., SKOKIE, ILL. 


WatTrR & SEWAGE WorRKS, June, 1960 


ALABAMA PIPE COMPANY 


General Offices — ANNISTON, ALABAMA 


SALES OFFICES 
122 South Michigan Ave., Chicago 3, Ill. 
350 Fifth Ave., New York 1, N. Y. 
905 1006 Grand Ave., Kansas City, Mo.. 
18505 W. Eight Mile Rd., Detroit 41, Mich 
5335 Southern Ave., South Gate, Calif. 
2101 N. Webster St., Kokomo, Ind. 


ALTITE JOINT@® 
Patented, U.S. Patent Office — 
EC onomy 


and 
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Investigate The New 


ALTITE JOINT« by APCO 
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This is a Deming Vertical Turbine Pump installation that puts dependable 
performance into water works operation! Water works and consulting 
engineers select and specify this pump because they’re “Performance- 
Minded” and a Deming Vertical Turbine Pump meets this requirement. 
Deming Vertical Turbines are available for use with any type of power 
drive in a wide range of capacities to meet your specific requirements. 


For Further information Write for Bulletin 4700A 


the DEMING coo. 


688 BROADWAY ° SALEM, OHIO 
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Smith & Loveless 
VERTICAL CLOSE-COUPLED 


‘Won - Clog” 


SEWAGE PUMPS 


Built to the most exacting requirements by the world’s largest 
manufacturer of factory-built ge lift stati 





The One Pump Designed to Meet All the 


“Must” Requirements for Sewage Service 


The Smith & Loveless “‘Non-Clog” sewage pump is the result of 
years of experience with over 1,400 varied pump station installations. 


The ultimate in design and construction, the ‘‘Non-Clog” pump is 
precision manufactured of superior materials—with over-size shaft 
and bearings. Special attention is given to corrosion and abrasion 
resistance and ease of maintenance. Maximum pump efficiencies 
with ability to handle 3” solids. ~_ 


The pump is designed with 
close tolerances: shaft 
runout is held to .003”, 
shaft end play to .010” 
and vibration movement 
to .005”. 


The sewage lift station 
field experience of Smith 
& Loveless has proved the 
advantages of “dead 
tight” mechanical seals. 
The double mechanical 
seal system in the Smith 
& Loveless “Non-Clog” 
sewage pump is the 
most satisfactcry way to 
prevent sewage, noxious 
and dangerous gases 
from entering the pump 
room. 


Mating surfaces of the 
long-wearing carbon and 
diamond-hard ceramics 
are lapped to a flatness 
tolerance of one light 
band to insure a liquid 
and gas-tight seal. 


A 
Superior Pump 
for 4 
Supertor 
Pump Station 


For further information, write for new Bulletin 500-A 
Address: Department 20. 


Smith & Loveless 


DIVISION — UNION TANK CAR COMPANY 
P. O. BOX 8884 « KANSAS CITY 15, MO 


SL 
PLANT 


LENEXA, KANSAS 
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New Bulletins 


AVAILABLE FREE 





| 
'Fluoridator Described in Spec Sheet 


611 
| Fischer & Porter Co., Warminster, Pa., announce 


_ that their Model 70D1100 Manual or Automatic Fluori- 
| dator is described in a recently published Specification 
Sheet. The unit is a wall mounted solution dispenser, de- 
signed to smoothly mix and feed a fluoride solution to a 
point of application. 
A dimension drawing, flow diagram, materials of con- 
struction and the principle of operation are shown and 
explained in the specifciation sheet. 


Eccentric Valves Bulletin 


612 
DeZurik Corporation, Sartell, Minn., is offering its 


8-page bulletin describing their firm’s line of eccentric 
valves designed for sewage and water treatment plants, 
large air conditioning installations and various indus- 
trial process and waste applications. 

The bulletin features cutaway drawings of the valves 
showing the construction details. Pertinent tables and 
diagrams provide dimensional and operating data, as well 

| as special design features. 


Tester for Protective Relays 


613 
Multi-Amp Division, Multi-Amp Electronic Corp., 


Union, N. J., has issued a 48-page bulletin covering its 
standard line of units used for relay testing. The avowed 


| purpose of this booklet is to make a “forward step” in 


relay testing by standardizing tests and test equipment 
for utilities and industries. 

Among the items discussed are: Classification of relay 
tests; Preparation for protective relay testing; Reasons 


| for an adequate testing and maintenance program; Tips 
| of selecting Multi-Amp relay test units; and How the 
| test units can aid in relay functioning. Two charts, one 


on equipment features, and the other on the selection of 
testers, are also provided. 

Pictures of the various testers and performance tables 
of the various units are included, as are dimensional data 


| and application information. 


| Butterfly Valves for Positive Tight Closure 


614 
W. S. Rockwell Co., Fairfield, Conn., is offering a 


lately published, 4-page bulletin that explains the oper- 
ating and construction features of its resilient seated but- 
terfly valves designed for applications where positive 
tight closure is required. 

The details of the valve’s construction are compre- 
hensively described, and are augmented by cutaway pic- 
tures. Also described are the operating principles and 
parts. 


Factory Built Ejector Stations 
615 
Schmieg Industries, Inc., Detroit, Mich., has an- 


nounced the publication of a 12-page catalog that pro- 
| vides the details of the company’s line of pneumatic ejec- 
tor lift stations. The literature contains such information 
| as dimensions, motor horsepower, construction design 
and operational data. 


CONTINUED ON PAGE 86A 





O-P POWER... 


Adequate drinking water, electric power, hospital serv- 
ices, waste disposal, fire protection . . . these are the keys 
to your city... its future. 

The continuity of these services . . . uninterrupted by 
electrical storms, high winds, heavy snows, floods and 
equipment breakdown . . . peak loads, peak seasons, and 
the steadily increasing, year-to-year demands of a grow- 
ing community...is a civic responsibility we of Fairbanks, 
Morse share with all city officials and utility heads. 

Each increase in demand shrinks the narrowing gap 
between normal and maximum requirements, gradually 
cancelling-out the “safety valve” of unused reserve power. 

When did you last review your continuous duty and 
standby power facilities . . . and the “left over’ power 
of continuous duty day-to-day equipment? Yesterday? 
Eighteen months ago? 

All America is growing, industrially and population- 
wise, at an accelerating pace. Faster this year than last 

. . Mext year, still faster. More frequent reviews of 
power facilities and potentials are necessary. 

Scores of communities standardizing on Fairbanks, 
Morse Opposed-Piston diesels for both continuous duty 


OR = 
ee Re en ep 


and standby use are saving thousands of dollars in low 
first cost, low fuel cost and low upkeep of these 
quiet, compact, unbelievably efficient engines. And, no 
wonder . . 

40 per cent fewer moving (wearing) parts than com- 
parable engines of equal horsepower . . . more power 
in less floor space . . . light in weight, virtually vibration- 
free, usually eliminating the need for complicated and 
expensive foundations . . . turbocharged, if desired, for a 
50 per cent increase in power . . . easily modified as a 
dual fuel or high compression spark ignition unit with 
both types burning natural gas, commercial propane, 
other gaseous fuels—even sewer gas—without loss of 
horsepower or economy! 

Here, indeed, is the taxpayer's friend, built by the 
pioneers of diesel building in America. No other manu- 
facturer builds so great a variety of diesel engines for 
all services and purposes (for fireboats, too), from one- 
cylinder and five hp to 12-cylinder, 4200 hp...and match- 
ing pumps, generators, alternators and generator sets. 

Get the facts . . . drop a line today to: Fairbanks, 
Morse & Co., Beloit, Wisconsin. 


Fairbanks, Morse 
DIESEL DIVISION 
A MAJOR INDUSTRIAL COMPONENT OF FAIRBANKS WHITNEY CORPORATION 
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The FORD ¢ 
Saddie-Nut 


— Ms Ci. 


HOLDS the meter for you! 


Save time . . . . Save trouble . . . . Save gaskets, by 
putting the FORD SADDLE NUT at inlet, or both ends 
of every meter installation. 

The patented Ford Saddle Nut has a supporting lip ex- 
tending about half way around the meter nut, so that it 
supports the weight of the meter, lines up the threads 
of the nut with the meter spud, and provides a place to 
hold the gasket before the nut is screwed onto the meter. 


The Ford Saddle Nut is available on all Coppersetters 
and Resetters at NO ADDITIONAL COST. 


Send for Complete Information. 


FORcBETTER WATER SERVICES 


THE FORD METER BOX COMPANY, INC. Wabash, Indiana 








VALVE OPERATION 
BEAN 3“ 


MAKES EVERY vatve POWER OPERATED 
PAYNE DEAN & CO. 
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Bulletins 
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Intended primarily for the con- 
sulting and municipal engineer, con- 
tractors and builders concerned with 
sewage lifting problems, the catalog 
is illustrated with on-the-job pictures 
and various graphs and charts for 
complete coverage of its performance 
features. 


| Linear Flow Transmitters 


616 
Bailey Meter Company, Cleveland, 
Ohio, has recently released a 4-page 
product specification sheet that de- 
scribes their force balance, pneumatic 
transmitters that extract the square 
root function, producing a signal that 
varies linearly with the rate of flow. 
A selection table lists ranges from 
0-1 inch to 0-2000 inches H,0, serv- 
ice pressures and weights. 


| Sereen Pipe Catalog 


617 
Emsco Screen Pipe Company, 
Houston, Texas, has published a new 
&-page catalog describing Screen Pipe 
for oil, gas and water wells, including 
the “More Area” Slotted Screen 
Pipe, Vertical Slotted and Drilled 
Hole Wire Wrapped Screen, Ribbed 
Type Wire Wrapped Screen, and Pre- 
packed Gravel Pack Screen. In addi- 
tion, the literature contains specifica- 
tions of various types of screens. 


| Cast Steel Sliding Gate 


Regulators 
618 
OPW-Jordan, Cincinnati, Ohio, 
recently issued a new 2-page bulletin 
that describes the Sliding Gate Pres- 
sure Regulators now available in cast 
steel, and used on steam, water, air, 
oil, gas or chemicals wherever higher 
pressures are present or larger pres- 
sure drops are needed. The bulletin 
describes features, shows cutaway 
drawing, sizing charts, flow curve, 
sample specification and includes 
complete engineering information. 
The action of Sliding Gate seats is 
also explained. 


CONTINUED ON PAGE 88A 
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Four Climax sewage gas engines powering Three Climax engines, one Model K-67, and Model V-12 Climax engine in high capacity 


blowers and pumps in a Michigan sewage two V-85's driving vertical sewage pumps centrifugal pump service in a city water plant. 
treatment plant. through right angle gears. 


CHLIIWIAS POWER 


for dependable municipal plant service 


Climax engines provide 
excellent low cost power 
for sewage and water 
treatment plants. These 
rugged, simply designed 
engines are engineered to 
give quick acceleration, 

wr atiariielile Meh Z-talelelellale Molaro, 
perform longer with 


less maintenance. 


alchitinel elmnt-\cZelel-Melor 





LP gas © gasoline 
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CLIMAX 
engine manufacturing company 
DIVISION OF 


ne vn liam taints send for | BULLETIN SA-631 
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Submersible Motors Bulletin 

619 

U. S. Electrical Motors Inc., Los 

Angeles, Calif., is offering a new, 

8-page brochure describing the U. 5S. 

line of submersible pump motors. 

The bulletin contains full-length cut- 

~, are | away drawings showing construction 

= y : | details of special features of submers- 

e Filter Plants ' See alt « ible motors for 6, 10 and 14-inch 

: ‘ : * well diameters and explains the wa- 

ter-filled operating principle of U. S. 

e Tanks £ : os, m | motors as opposed to oil-filled prin- 
p°R Ne | a =| ciple of other submersibles. 

¢ Stadiums ass Bey. The center-spread of the brochure 

is devoted to exploded and assembled 


Wute N views of the motor’s thrust bearing. 
Sea Walls INCLUDING 48 PAGE “GUNITE” BOOKLET. This Kingsbury type bearing is 


a water-lubricated and has been de- 
> Guteetng ashe, ete. PRESSUR 4 signed for long, trouble-free life. It 
. employs an equalizer principle that 


| automatically sitions each bearin 
pi i inde Ais: FLORENCE, ALA. 1555 Helton Street rene to omni the total load onan” 


CHICAGO. ILL. NEWARK 5, N. J. The brochure also explains the 
30 W. Washington Street 193 Emmet Street hermetically-sealed windings, and a 
description of the company’s testing 
and pre-shipment procedures. 


“Gunite” is the modern process 





at 9 the cost 


(sand and cement applied pneu- 
matically) for repairing, con- 


structing, lining: 


e Reservoirs 


e Sewage Disposal Plants 


e Bridges 








switch to ENSLOW | Multi-Purpose Pressure Gage 


j 620 
A Nl { h [ d f | | { | Helicoid Gage Division, American 
Trade Mark Res. U.S Pat. off. S T A Bl L | TY | Chain & Cable Company, Inc., 


Bridgeport, Conn., has released a 4- 


page folder describing its complete 
a N D C AT O R | line of Type 110 Gearcoid Gages, 
FILTERING MEDIUM pressure instruments designed for a 

| wide range of applications. 
These heavy-duty, multi-purpose, 
general utility gages which feature a 
geared movement are recommended 


*; | for oil, air, water, steam, gas or any 

ANTHRAFILT Bae other media not corrosive to brass or 

| bronze. Available in 20 different 

offers important advantages 1: 4 standard ranges, they are stocked for 
over sand and quarts ; 


: \ immediate shipment. 
DOUBLES length ef filter runs. / } 


REQUIRES only half as much wash water. Engineering data showing details 
KEEPS filters In service over longer periods. 


REGED Wind eeteen WO Gan andy er of construction, outstanding features, 
fluent. applications, specifications, pressure 

GIVES better support te synthetic resins. / . . . . 
PROVIDES better removal of fibrous materials, | ranges, and dimensions are listed in 


ja, micro-erganie matter, taste, order, ete. he b 1 . f f 
IDEAL for industrial acid and alkaline solutions. the bulletin for easy reference. 


EFFECTIVE filtration from entire bed. + checking the gesieees- of a fin- 
Less ceating. cakiog or balling with mud, lime, ished weter, and supp ying en index Miniature Vertical 
useful in controlling anti-corrosion treat- 


Write for further information, test ment. Catalog No. 83-895 Indicating Gauges 
samples and quotations to: 
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PALMER FILTER EQUIPMENT CO. WRITE: Republic Flow Meters Company, 


so es oe 8 a a ;: : Rockwell Manufacturing Company, 

epresentin mae ‘ > 

anmenacits GouNanNT CORP. Phipps 4 Bird, Inc. Chicago, Ill., describe the company’s 
Anthracite Institute Bidg., | miniz rertical- $ Wi 

: aie || P. ©. Box 2V Richmond 5, Va. | miniature vertical-type gauges with 

Emme — CONTINUED ON PAGE 90A 
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The most important single feature of any hydrant is de- 
pendability. It must be operable when needed, even though 
it has remained idle for years and the call to action 
comes during a hard freeze. Install Mathews Flange 
Barrel Hydrants, and when emergency strikes, they will 


be ready to serve! These outstanding hydrants keep the 
neighborhood safe. 


DRY HEAD CONSTRUCTION i 


Cast integral with the nozzle section, the stuffing box plate j 
keeps water and sediment away from the operating thread. 

No ice to jam the thread in freezing weather; no grit to | 
wear out the operating thread. 4 


De ee cues es ee ee es ee ee ee ee ee ee ld 


AND THESE FEATURES, TOO: 


A swivel flange permits nozzles to be faced in any direction; flange 
barrel reduces accident costs because top cap and nozzle sections can 
usually be salvaged from broken hydrant ¢ Optional breakable flange 
and stem coupling snaps in traffic accident, permits immediate replace- 
ment without excavating @ Extension piece insertable between head and 
barrel or between barrel and elbow ¢ Available with bell, mechanical 
joint or flange pipe connections; conventional or “O” ring packings 


Conform to latest AWWA specifications 


R.D. WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers also of Mathews Modernized Hydrants, R. D. Wood Hydrants, R. D. Wood Gate Valves, and “Sand-Spun” Pipe (centrifugally cast in sand molds) 
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PSYCHODA FLIES 
in trickling filters 


kills flies, larvae 
and pupae 


weoeveeee 


without damage to 
zeogleal film 


without destroying 
beneficial bacteria 


meeeeeeee 
aeeeeeee 


without reducing 
as filter efficiency 


NEW INHIBITORY FACTOR— Hundreds 
of tests have demonstrated that R.S.C. 
is extremely effective in killing Psychodae 
which have shown high degree of resistance 
to DDT, Methoxychlor, Lindane, Chlor- 
dane, Dieldrin, Aldrin, Malathion and other 
insecticides. 

This is accomplished by an inhibitory fac- 
tor which renders a hitherto resistant fly 
susceptible to the insecticides in the R.S.C. 
formula. Field tests in such widely separated 
areas as Illinois, Texas, Florida have shown 
that use of R.S.C. reduces filter fly popula- 
tion to practically nil. 


EASY TO USE—Dose with RS.C. liquid | 


concentrate through primary effluent and 
spray surrounding surfaces to kill flying 
adults. 

SAFE, ECONOMICAL—RS.C. is regis- 
tered by the United States Department of 
Agriculture for control of Psychoda flies. 
When used according to directions, R.S.C. 
is safe, economical, and the most effective 
method of filter fly control to date. 


Send for literature and field test reports. 


For a cleaner plant this summer, use 


TM, 


PAT. APPL. FOR 


GLENN 


CHEMICAL CO. 
Industrial Chemicals Division 
CHICAGO 14, ILLINOIS 


Rend 
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e For further information on products or services please use reader service card. 


New 
Bulletins 


CONTINUED FROM PAGE 88A 





5-inch scales for measuring and indi- 
cating draft, pressure, differential 
pressure, temperature and pneumatic 
signals in a new bulletin. 

This 12-page bulletin shows such 
gauge features as scales and ranges 
available, mounting dimensions and 
lighting details. Illustrated with 
photographs, tables and charts, the 
literature provides a detailed presen- 
tation of the various items. 


| New pH and Redox 
Data Sheet 


622 

Leeds and Northrop Co., Philadel- 
phia, Pa., are offering complete in- 
formation on their full line of indus- 
trial type pH and Redox electrodes 
and electrode mountings which is 
contained in new, 4-page data sheet. 
Two tables aid in selecting the 
type of electrode and mounting 


| needed for a wide variety of applica- 
tions. Also included is a wiring dia- | 


gram showing connection to Speedo- 
max instruments. 


Fluorescent Dyes Used To 


|Trace Source Of Water 


Contamination 

623 
Products Company, Inc., 
New York, N. Y., has issued its new 
bulletin that describes Pyla-Tel Super 
Fluorescent Dyes, used by Public 
Health Officers and others to trace 
the source of contamination from 
sewage, seepage and other causes in 
water supplies or from fuel storage 
tanks. The new literature describes 


Pylam 


how to use Pyla-Tels, and gives prices | 


from % pound tins up to 100 pound 
drums. 
This dye is most widely used in 


| yellow C-S form, but is also available 
| in green, violet, orange, black and 


scarlet. The dyes are instantly and 
completely water soluble. 


Heavy-Duty, High Capacity 
Submersible Pumps 

624 
Pumps, Inc., Stamford, 
Conn., announces the publication of 
an 8-page illustrated bulletin describ- 
ing the uses of heavy duty, high-ca- 


Sumo 





the 


nameplate 


of 
dependability... 





pacity Sumo Submersible Pumps. 

These pumps are currently being 
used successfully in municipal water 
systems, water supplies and services, 
commercial buildings, plants, institu- 
tions, schools, and irrigation projects. 

The bulletin outlines the ways in 
which the pumps are being used for 
deep well pumping and as in-line 
boosters. The pumps have a capacity 
range up to 3300 gallons per minute 
and range in horsepower up to 125 
h.p. 

Full details and specifications are 
given in the bulletin. 








DARLEY 
MAGNETIC 
DIPPING 
NEEDLE 
$17.50 





with 3 section 
telescoping handle 
$22.25 





Write Today for 
100-Page Catalog 


W S. DARLEY & CO., 














INSTALL 
A 


SMITH 


SLEEVE 


Mechanical Joint 
Repair Sleeve 


Smith Repair Sleeves are the answer to per- 
manently repairing and quickly returning 
broken and cracked piping to service. Two 
types of Smith Repair Sleeves are available 
for installation on standard classes of cast 
iron pipe. Smith Mechanical Joint Repair 
Sleeves are produced in sizes 4” thru 12”; 
Smith Bell (Hub) End in sizes 4” thru 48”. 
Unskilled labor can speedily install Smith 
Mechanical Joint Repair Sleeves even in 
wet excavations. Bell End Repair Sleeves 
Bell (Hub) End are most frequently installed with caulked 
Repair Sleeve lead joints. Smith Repair Sleeves reinforce 
the broken — cracked pipe and their service 
life equals the life of the pipe. 








62 


: THE A.P. SMITH MFG. CO. 


Se 2 0 ee 
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#¢ No corrosion, 


negligible maintenance 
and continued high 


carrying capacity 
with Transite Pipe. 


—F. A. Anderson and C. L. Johnson, 
Johnson & Anderson, Inc., Pontiac, Mich. 


“First cost and economical operation make 
Johns-Manville’s Transite Pipe a practical long- 
term investment,” say Messrs. Johnson and An- 
derson, consulting engineers, pictured at right. 
“Despite this economy its performance is supe- 
rior in many ways. There’s no corrosion, negli- 
gible maintenance and continued high carrying 
capacity ... helping through the years to save in 
the operation of the system. These many econ- 
omies make it easier for communities to build 
and expand their water systems.” 


Transite’s maintained carrying capacity keeps 
pumping costs low. Its strength, durability and 
corrosion-resistance cut maintenance— provide 
years of trouble-free service. Further savings 
are effected by the sure coupling method that as- 
sures a tight seal at every joint. Add to this 
Transite’s natural interior smoothness and you 
see why it helps reduce community water system 
costs. Let us send you “Facts and Data for En- 
gineers” book. Write Johns-Manville, Box 14 
(WS-2), New York 16, N. Y. 


JOHNS-MANVILLE gay 


JV) 
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Bar Screens— mechanically back-cleaned units Screenings Grinders—dispose of sewage screen- Garbage Grinders—make it practical to dispose 
eliminate jamming at the botiom of screens. ings without increasing scum on primary tanks. of garbage through sewage treatment plant. 


Grit Collectors—Scraper, elevator, V-bucket Grit Washers—remove more than 90%, of putresci- 


Floctrol ® Process— provides complete flocculation in 
types ...all gather, wash and elevate grit. bie solids... make grit suitable for fill, walkways 


shortest possible time and with minimum chemical dosage. 


Hore why serrRey is ih on the job 


...-in hundreds of small and big volume plants 


SiImMPLicity characterizes Jeffrey sewage treatment equipment, because it means low 
operating and maintenance costs. 
DESIGN INGENUITY AND QUALITY CONSTRUCTION are part of each Jeffrey product 
because they are essential to efficient, trouble free, long lived performance. 

Nothing can be taken from...or added to... Jeffrey design specifications without 
sacrificing efficiency, operating convenience, economy or lasting qualities. 

Jeffrey engineers apply this standard of perfection to everything we make. . . from the 
SUPERMAL chain on a sludge collector, to rates of agitation in our patented FLocrro. 
process. The Jeffrey Manufacturing Company, 996 North Fourth St., Columbus 16, Ohio. 


CONVEYING © PROCESSING « MINING EQUIPMENT... nd c a - po] ec YW 
TRANSMISSION MACHINERY... CONTRACT MANUFACTURING 


Sludge Collectors—large carrying capacity permits Seum Removers—power-driven where accum- 
intermittent operation... power savings, thicker ulation requires almost continuous removal 
sludge, clearer effluent. 


Primary and Final Settling Tanks — stable conditions 
; ! of flow provide maximum sclids removal in tanks of 
...rotating pipe type for occasional removal. minimum size. 
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HYDRO FLUO SILIcIC acip 


THE ROLE IT PLAYS IN 


Controlled fluoridation of communal water 
supplies is rapidly becoming a standard 
process of water treatment. And, as the 
process gains in popularity across the na- 
tion, so is the use of hydrofluosilicic acid 
gaining increased recognition because of its 
superiority to solid fluoride salts on many 
counts. The chief advantages are lower 
cost, greater safety and a secure source of 
supply. They are important considerations 
for any city official charged with the dual 
responsibility of maintaining public health 
and, at the same time, administering mu- 
nicipal funds. They deserve a closer look. 


Lower cost ¢ The economy of hydrofluosi- 
licic acid stems from several sources. Be- 
cause it is a liquid and can be shipped in 
tankcars and tank trucks, transportation 
costs are lower. Tankcar freight rates are 
the lowest available. 

Less storage space is required, as well 
as less handling. Hydrofluosilicic acid can 
be pumped directly from the shipping or 
storage container into filtered water con- 
duits, resulting in substantial savings in 
direct labor. On the other hand, fluoride 
salts require extensive feeding equipment 
— dry feeders, dust control, dissolving 
tanks, hoppers, agitators —- whereas a 
fluoride liquid can be handled easily by a 
proportionating pump or other standard 
solution-type feeder. 


Greater safety ¢ The liquid state of hydro- 
fluosilicic acid completely eliminates the 
health hazard of fluoride dust — an ever- 
present threat to anyone handling fluoride 
salts. Costly safeguards are eliminated, too. 
No special handling equipment is needed. 
No separate storage rooms, exhaust fans, 
expensive ductwork or other special pro- 
tective equipment. Hydrofluosilicic acid re- 
quires a minimum of handling, with maxi- 
mum safety. 


Unlimited supply ¢ Hydrofluosilicic acid 
is a recovery product. It is derived from 
the process of converting phosphate rock 
to superphosphate. And, since /nternational 
is the largest domestic producer of phos- 
phate rock, you are assured of a depend- 
able source of supply both today and in 
the years ahead. 

For additional information on physical 
and chemical properties, methods of analy- 
sis and water fluoridation dosages, send 
your specific questions to /nternational at 
the address below. 





1 Corp 
Dept. WSW-16, Skokie, Illinois 


Gentlemen: 


fluosilicic Acid. | am particularly interested in: 
) Water fluoridation [} Other uses 
Name 


Street 


City ‘ ‘ Zone State 


Please send additional information on International Hydro- 


MUNICIPAL WATER FLUORIDATION 


lela | 


fn ee ee ee 


Products 
*Trodemork for Growth * 


INDUSTRIAL CHEMICALS DEPARTMENT 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION 


Administrative Center: Skokie, Illinois 16-60 
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your pipe problem 


OVERBOARD 


...-with AMERICAN Molox Ball Joint Pipe! 


Specify American Molox Ball Joint Pipe for river crossings and other 
difficult installations. Molox pipe affords maximum installation economies 
because it is easily adapted to several installation methods: It can be 
floated or pulled across streams, or can be installed directly on the bottom 
from a barge. Once laid, it remains bottle-tight under pressures up to 
several hundred psi at any angle within the 15° range of deflection for 
which it is designed. 

American Molox Ball Joint pipe offers all the advantages of high 
strength Mono-Cast pipe with the socket cast integrally with the pipe; a 





heavy section alloy steel follower gland for added strength; plus the finest 
bolting of any flexible joint pipe available today ... high strength, corro- 
sion-resistant AMERICAN STAINLESS STEEL bolts. 

Before “plunging” into underwater pipe installations consider the 
advantages of AmerIcAN Molox Ball Joint Pipe. Write for free illustrated 
brochure or contact your nearest American Cast Iron Pipe Company 
representative. 


SALES OFFICES: Chicago 
New York City — Kansas City 


a4 i pic : - ‘s t 
/ A IV Dallas — Minneapolis — Denver 


Pittsburgh-Orlando-Cleveland 
T CAST IRON PIPE CO. Birmingham 


SIRMINGHAM ALABAMA 





WaTER & SEWAGE WorkKS, June, 1960 





yt 


Foxboro Control Cabinet at Loring Air Force 
Base Water Treatment Plant. Cabinet contains: 
1) top left — indicator for filtered water to 


+ +9 


clearwell 2) lower left — indicating controller 
for filter level 3) lower right — recorders for 
flow rates to filters. 


It’s Foxboro automatic control for new 
Loring Air Force Base water treatment plant 


Five Air Force operators, the Little Mad- 
awaska River, and Foxboro Automatic 
Control . . . that’s the water-supply team 
at the 10,000-man Loring Air Force Base 
at Limestone, Maine. 

Completed in 1959, the new facility 
features the most advanced automatic 
control. Reservoir, clearwell, filters — 
all have flows and levels maintained 
automatically. There are no valves to 
crank, no visual checking to do. In fact, 
filter backwashing is the only manual 
push-button operation there is. 


The five operators are all enlisted Air 
Force personnel. Since none had previ- 
ous experience in any phase of water 
treatment, they’ were all thoroughly 
trained by Foxboro before the plant’s 
start-up. 

If you want to save time — save 
money in the operation of your plant, 
investigate Foxboro automatic control. 
Bulletin 1-15A has full details — write 
for it. The Foxboro Company, 896 Ne- 
ponset Ave., Foxboro, Mass. 

*Reg. U.S. Pat. Of. 


OXBO 


REC. Vv. S. PAT. OFF. 
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Water Treatment Plant at Loring Air 
Force Base has a capacity of 4 million 
gallons per day. Foxboro Teletax* Tele- 
metering is used to link it with base facili- 
ties, some 5 miles away. 





Consulting Engineers IN WATER & SEWAGE WORKS 











ALBRIGHT & FRIEL INC. 


Consulting Engineers 
Wat Sewage, industrial Wastes and Jas 
Probleme—City Pranatag, a and 
Airperts—Dams, Fieed Contrel, iedustriat  bulld- 
Ingo—investi gations, Reports, Appraisals and Rates 
—tLaberatory for Chemical & Bacteriological 
ap nn on Design and Super- 


vision 
Three Penn Center Piaza 
Philadeiphia 2, Pa. 


Bowe, Albertson & Associates 
Engineers 
Water and Sewage Works 
Industrial Wastes 
Refuse Disposal 
Valuations 
Sggreeeer— Service 


75 West St. 1000 Farmington Ave. 
New York 6, N.Y. West Hartford 7, Conn. 





CAPITOL ENGINEERING 
CORPORATION 


ructor 





SEWAGE WATER 
SYSTEMS WORKS 
and Roads and 
Surveys Streets 
Planning Airports 
Bridges Dams 
Executive Offices 
DILLSBURG, PENNSYLVANIA 








Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


20 N. Wacker Drive, Chicago 6, IL 


BOYLE ENGINEERING 
Consulting Engineers 
Water—Sewers—Streets 
Structures—Surveys 
Reports—Specia! Districts 


331 Spurgeon Bidg. 3913 Ohio, Rm. 200 
Santa Ana, Calif. Sen Diego 4, Calif. 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—Incineration—Gas Systems—Val- 
uations—Rates—Management—Lab- 
oratory—City Planning 
601 Suismon Street 
Pittsburgh 12, Penna. 








JOHN J. BAFFA 
Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Brockway, Weber & Brockway Engineers 
INCORPORATED 
George 8. Brockway Roy E. Weber 
George R. Brockway 
STAFF 


H. L. Fitzgerald Ben E. Whittington 
Ernest L. Greene 


Robert E. Owen 
Thomas A. Clark Thomas R. Demery 
Charles A. Anderson Tom G. Lively 
Civil, Structural, Sanitary, 
Municipal, Electrical, Land Planning 
West Palm Beach, Florida Ft. Pierce, Florida 


CHAS W. COLE & SON 
Engineers and Architects 
3600 E. Jefferson Blvd. 

South Bend. Indiana 
2112 W. Jefferson St. 

Joliet, Mlinois 








MICHAEL BAKER, JR., INC. 
The Baker Engineers 


Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Systems, 
Water Works Design and Operation— 
City Planning—Municipal Engineering— 
All types of Surveys 
Home Office: Rochester, Pa. 

Branch Offices: 

Jackson, Miss. 


Buck, Seifert and Jost 
Consulting Engineers 
Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
tions, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


112 East 19th St New York 


CONSOER, TOWNSEND 
& ASSOCIATES 


—CONSULTING ENGINEERS— 


Sewage treatment, sewers, storm drainage, 
flood control—Water supply and treatment 
—Highway and bridges—Airports—Urban 
renewal—Electric and gas transmission lines 
—Rate studies, surveys and vcaluations— 
Industrial and institutional buildings. 


360 East Grand Avenue, Chicago 11, Illinois 








Betz Laboratories, Inc. 

CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 

ANALYSIS DESIGN 

INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURGESS & NIPLE 
Civil and Sanitary Engineers 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 
2015 West Fifth Avenue 
Columbus 12, Ohio 





CARLCCRANE, Inc. 


CONSULTING ENGINEERS 


2702 MONROE ST. 
MADISON 5. WISCONSIN 








BLACK & VEATCH 
Consulting Engineers 
Sewage— Waste Disposal— Water 
Electricity—Industry 
Reports, Design, Supervision of Construc- 
tion, Investigations, Valuations and Rates 
1500 Meadow Lake 


Kansas City 14, Missouri 


BURNS & McDONNELL 
Engineers—Architects—Consultants 
4600 E. G3rd St. Trafficway 

Kansas City 41, Missouri 


CRAWFORD, MURPHY & TILLY 


Consulting Engineers 
Water Works—Iimpounding Reservoirs 
Highways—Municipal Streets—Expressways 
Traffic Problems—Airports—Swimming Pools 
Sewers—Sewage Treatment—Wastes Treatment 
Storm ee Control—Surveys & 


ports 
LAKESIDE 8-5619 
755 Se. Grand Ave., W. SPRINGFIELD, ILL. 








CLINTON BOGERT ENGINEERS 
CONSULTANTS 


Clinton L. Gooert Ivan L. 
Donald M. D rs Robert A. Lincoln 
Charles A. Manganaro William Martin 


Oe ee eee 
Orainage * Flood Control 
Highway and Bridges « 
145 East 32nd Street, New York 16, N. Y. 











Camp, Dresser & McKee 
Consulting Engineers 
18 Tremont Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer- 
; Municipal and 


and ‘Development; Flood Conssel. 








ROY B. EVERSON 


Water Treatment Service Since 1900 for 
Swimming Pool Circulating Systems. Puri- 
fication Systems as applied to Sewage 
Treatment and Water Works. A New Sys- 
tem for Automatic Control. 


233 W. Huron Street, Chicago 10, Ill. 





Additional Engineers Cards 
on Next Page 


WATER & SEWAGE Works, June, 1960 








98A 





ENGINEER ASSOCIATES 
Consulting Engineers 
Sewage Disposal Systems, Water Works 
Design, Airports, Highways and Bridges, 
City Planning & Engineering for 
Building Design 


312 N. W. Eighth St. 
Evansville, Indiana 


HAVENS AND EMERSON 


MOSELEY 
pe PALOCSAY 
G6. H. ABPLANALP 


S. H. SUTTON 
NSULTING ENGINEERS 
WATER SEwehae GARBAGE, INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 


LEADER BLDG. WOOLWORTH BLDG. 
CLEVELAND 14, 0. NEW YORK 7, N. Y. 


LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 
Montgomery Building 
SPARTANBURG, &. C. 

Water Cun vewet Plants 
aluations 


Sew Disposal—Valu & Appraisals 
Industrial Waste—Industrial Plant Design 








FAY, SPOFFORD & THORNDIKE, INC. 
Engineers 
Water Supply and aetaitiee — Drainage 
Airports — .. — Express Tt Highw 
Port and Terminal Works — Industrial I Plonts 


Investigations, Reports, Designs, Valuations 
Supervision of Construction 


11 BEACON STREET, BOSTON 8, MASS. 











Hayden, Harding & 
Buchanan, Inc. 
Consulting Engineers 
John L. Hayden 
John H. Harding Oscar J. Compto 

Waterworks, Sewerage, Civil, 


Mechanical, Electrical, Structural 
1340 Solders Field Road, Boston 35, Mass. 





LOZIER CONSULTANTS, INC. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Engineers 


10 Gibbs Street Rochester 4, N. Y. 








FINKBEINER, PETTIS & STROUT 
CONSULTING ENGINEERS 
Water Supply, Water Treatment, 
Sewerage, Sewage Treatment, 
Bridges, Highways & Expressways 
2130 Madison Avenue Toledo 2, Ohio 











HAZEN AND SAWYER 
ENGINEERS 
Richard Hazen Alfred W. Sawyer 
H. E. Hudson, Jr. 


Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 
360 Lexington Ave., New York 17, N. Y. 


Metcalf & Eddy 
Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airports Valuations 
Laboratory 


Statler Building. Boston 16 











FULTON & CRAMER 


Consulting Engineers 
General —_ ring Service 
ce 
Reports 
Valuations 
Rate Studies 
esign 
Construction Supervision 
922 Trust Building — Lincoln, Nebraska 











Henningson, Durham & Richardson 
Engineers * Architects ¢ Planners * Consultants 
ENGINEERING SINCE 1917 


Reports, Planning, Appraisals, Architectural Design, 
Highways, Bridges, Streets, Airports, 
Waterworks, Power Plants, Electrical Systems, 
Natural Gas Systems, Industrial Design 


OMAHA COLORADO SPRINGS PHOENIX 


O'BRIEN & GERE 
Consulting Engineers 
Water Supply, Treatment and Distribution 
Sewerage and Sewage Treatment 
Industrial Waste Treatment—Flood Control 
and Drainage—Rate Studies 


400 East Genesee Street Syracuse 2, N. Y. 











GANNETT FLEMING CORDDRY 
& CARPENTER, Inc. 


ENGINEERS 
Dams, Water Works. Sewage, 

Industrial Wastes & Garbage Disposal, 

Highways, Bridges & Airports — Traffic & 
Parking Appraisals, Investigations & Reports 

HARRISBURG, PA. 
PITTSBURGH, PA. PHILADELPHIA, PA. 
DAYTONA BEACH, FLA. 











The Jennings-Lawrence Co. 
Civil & Municipal Engineers 
Consultants 


Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports—Design—Construction 

1392 King Ave. Columbus 12, Obie 


PARSONS, BRINCKERHOFF 
QUADE & DOUGLAS 
Civil and Sanitary Engineers 


Water, Sewage, Drainage and 
Industrial Waste Problems. 





Structures— Power—Transportation 


165 Broadway New York 6, N. Y. 











GILBERT ASSOCIATES, INC. 
Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading. Pa. Washington 
Houston Philadelphia 


Jones, Henry & Williams 


Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


2000 West Central Ave. Toledo 6, Ohio 


MALCOLM PIRNIE ENGINEERS 
Malcolm Pirnie Carl A. Arenander 
Ernest W. Whitlock Malcolm Pirnie, Jr. 
Robert D. Mitchell Alfred C. Leonard 

MUNICIPAL AND INDUSTRIAL 

Water Supply—Water Treatment 

Sewage and Waste Treatment 

Drainage—Rates—Refuse Disposal 

25 West 43rd St. New York 36, N. Y. 








GREELEY AND HANSEN 


Engineers 
Samual A. Greeley Paul Hansen (1920-1944) 
Paul E. Langdon Kenneth V. Hill 


Thomas M. Niles Samual M. Clarke 
Water Supply, Water Purification 
Sewerage, Sewage Treatmen: 

Flood Control, Drainage, Refuse 


14 East Jackson Blvd., Chicago 4 


KENNEDY ENGINEERS 


SANITARY ENGINEERING 


LOS ANGELES—SALT LAKE CITY 
TACOMA—SAN FRANCISCO 


THE PITOMETER ASSOCIATES, ING. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurements & Special Hydrau- 
lic Investigations 


New York, 50 Church Street 








HASKINS, RIDDLE & SHARP 


Consalting Engineers 


Water—Sewage & Industrial Wastes— 
Hydraulics 
Reports, Design, Supervision of Construction 
Appraisals, Valuations, Rate Studies 
1009 Baltimore Ave. Kansas City 5, Mo. 











Morris Knowles, Inc. 


Engineers 
Water Supply and Purification, Sewerage 
and Sewage Disposal Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 








LEE T. PURCELL 
Consalting Engineers 
Water Suppl Purification; Sewerage 
uf i; Industrial Wastes; Inves- 
tigations & Reports; ; Supervision of 
Construction 
Analytical Laboratories 
36 De Grasse Street Paterson 1, N. J. 
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Rader and Associates 
Engineers and Architects 
Water Works, Sewers, Refuse Disposal 
and Other Public Works Engineering 
Reports. Investigations, Consultations, 
Plans, Specifications and Supervision of 
Construction Work 


100 Biscayne Blvd. South, Miami 32, Fla. 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Hershey Building 208 S. LaSalle St. 

Muscatine, lowa Chicago 4, Dl. 
1154 Hanna Building 
Cleveland 15, Ohio 











ROY EDWIN RAMSEIER 
AND ASSOCIATES 
Sanitary and Hydraulic Engineers 
Water Supply, Treatment, Distribution 
Sewerage and Sewage Treatment 
Chemical and Bacteriological Laboratories 


1539 Solano Avenue, Berkeley 7, California 


Weston & Sampson 


Water Supply, Water Purification, Sewer- 

age. Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Serv- 
ice Supervision, Valuations 


14 Beacon St. Boston, Mass. 














Thomas M. Riddick 


Alden E. Stilson & Associates 


Limited 
ern oe Engineers 
Water Suppi e— Waste Disposal 
Bridges— le way industria Buildings 
Stu: uiveys—Reports 


75 Public . Cleveland 13, Ohio 
245 North High Street, Columbus 15, Ohio 








Whitman & Howard 


- 1869) 
Water Suppin Wet Water P Purification, Sewer- 
age, Sewage Disposal, Water Front Im- 
provements and all Municipal and In- 
dustrial Development Problems, Investi- 
gations, Reports, Designs, Supervision, 
Valuations. 
89 Broad St., Boston, Mass. 











SWINDELL-DRESSLER CORP. 


Consulting Engineers 
Industrial Plants—Waterworks 
Sewer Systems—Highways—Dams 
Bridges—Surveys—Reports 
Design and Construction Supervision 
Box 1888 * Pittsburgh 30, Pa. 











ROBERT AND COMPANY 
ASSOCIATES 


Engineering Division 


ATLANTA 








FOR SALE 


“As is — Where is” 


One 2.5 mgd. Sewer Plant, all the 
components by Dorr Company. 2 
clarifier mechanisms; 2 bio-filters; 
2 digesters; 3 sewer pumps; 2 sludge 
pumps; 1 recirculation pump for 
sludge; 2 hot water circulation 
pumps; 2 Wallace-Tiernan chlorina- 
tors; 1 Bailey meter; electric con- 
trol panel, 240 volts; all piping and 
valves. Also 8 lift station pumps 
with electric motors 240 V, 3 phase. 
Will sell as a whole, or in part. All 
offers will be considered on June 
30th. If interested, write for detailed 
description. 


CITY OF OXNARD 


P. O. Box 1192 
OXNARD, CALIFORNIA 





WHITMAN, REQUARDT 
yn mesmo 





Civil—Sani! 


Reports, Plans, Supervision, Appraisals 
1304 St. Paul Street 
Baltimore 2, Maryland 








Turner & Collie 
Consulting Engineers, Inc. 


2111 C & I Life Building 
Houston 2, Texas 











K. G. Woodward & Associates 
CONSULTING ENGINEER 


CIVIL AND SANITARY ENGINEERING 
RIBUTION 
TREATMENT 

















o PORTS 
SPECIFICATIO 


SUPERVISION < OF OPERATION 
13 East Main Street, Webster, New York 




















Leonard S. Wegman Co. 


Consulting Engineers 
Refuse Disposal, Water Supply, 
Sewage Collection & Treatment, 
Highways, Bridges, Special Struc- 
tures, Shore Erosion & Waterfront 
Works 
235 East 45th Street New York 17, N. Y. 














WATER SUPERINTENDENT. The 
Village of La Grange, Illinois, is 
seeking applications for the position 
of Water Superintendent. Will have 
charge of complete water works sys- 
tem, including treatment and distri- 
bution. 3 MGD plant. Lime—soda 
ash—zeolite softening process. Sal- 
ary $7,000-$9,000. Attractive fringe 
benefits. Apply submitting resume’ 
of education and experience to Rob- 
ert E. Meyer, Village Manager, La 
Grange, Illinois. 





FOR SALE 
2 used 50 h.p. Fairbanks-Morse elec- 
tric motors. 220-440 volts, 130-65 
amps, 700 r.p.m. 
2 used Square D starter controls. 
Class 8547, type GU 2, 3 phase, 220- 
440 volts. 
2 used Fairbanks-Morse angle flow 
centrifugal sewage pumps. Size 16 
in., figure 5710, 15 c-f.s. 
Mise: Drive shafts, bearings, wear 
rings, and impeller. 
Daniel W. Barry, Oakland County 
Drain Commissioner—550 S. Tele- 
graph Rd., Pontiac, Michigan—FE 
8-4585 

















Benjamin L. Smith & Associates 
Engineers 
Investigations—Reports 
Designs—Supervision— Valuations 
Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7. New York 





SEWAGE TREATMENT PLANT SUPER- 
INTENDENT to be responsible for the op- 
eration of treatment plant, incinerator, gar- 
bage and refuse collections, and street sani- 
tation. Desire graduate civil or sanitary en- 
gineer with previous experience. Salary $600- 
$720 plus liberal fringe benefits. Further 
information and application blank can be 
obtained from Personnel Office, City Hall, 











Fond du Lac, Wisconsin. 








Water — Water 
Horizontal Centrifugal Pumps 
& Motors 


All motors 2400 volt, 3 phase 
1—2000 gpm 290 TDH with 150 Hp 
motor—slightly used—was used as 
high service pump 
1—Dual drive pump with 75 Hp 
pump and gasoline engine—was used 
as high service pump 
4—Electric motors ranging from 50 
to 100 Hp—switch gear for above 
pumps 


Clarke, Stewart & Wood, Inc. 


P. ©. Box 889 
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NOTE THE NUMBERS 


they correspond with the 


headings on 


“New Equipment’ And 


“New Literature” 


To receive further information 


on any product, bulletin or catalogs listed 


just circle the corresponding 


numbers on the card 


Fill in your name, address, title 


and mail! 


For your convenience these 


cards require no postage. 


New Subscription Order Card 


Reader Service Card—See "New Equipment” and “New Literature” Cols. for Numbers. 


[] One Year—$5.00 


CHICAGO |, ILL. 


[) Twe Years—$7.50 
Above rates are for U.S.A. and Canada. Add $1.50 per year for other countries. 
Title or 
Position 


Water & Sewage Works 


185 NORTH WABASH AVE. 


Please enter my subscription to WATER & SEWAGE WORKS for the period checked 





[ Three Years—$10.00 


Gentlemen: 
Company or 


*PLEASE SEND ME INFORMATION 
THE ITEMS CIRCLED BELOW 

602 603 604 605 606 

608 609 610 611 612 613 
615 616 617 618 619 =: 620 
622 623 624 625 626 627 
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iF YOU WISH TO RECEIVE FURTHER INFORMATION ON PROD- 
UCTS ADVERTISED OR REFERRED TO IN THE ARTICLES, OF THIS 
ISSUB—LIST THE PAGE NOS. BELOW. 
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10,000 CONFIGURATIONS — 
EACH WITH 10,000 SPEEDS! 


Choose from thousands of different shapes, sizes, attitudes, mountings, horsepowers, enclosures, 
ungeared or geared combinations—choose the U.S. VARIDRIVE MOTOR that exactly fits your 
application! U.S. introduced the first self-contained a.c. motorized variable speed drive for industry 
—in 1932! Ever since, U.S. design engineers have been developing new Varidrives to combine new 
characteristics ... new controls, too: Manual, mechanical, electrical remote control, and automatic 
control. Ratings available: % to 75 h.p. (Send for free 16-page color Varidrive Bulletin, No. F-1797.) 
For your variable speed application, specify: 


U.S.VARIDRIVE motors 


VARIORIVE 
WITH INTEGRAL GEARING, MOTOR 
AND TAKE-OFF SHAFT SAME SIDE 











os TaN U.S. ELECTRICAL MOTORS INC. 
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METERS 
POSITIVE CONTROL OF MATERIALS IN morion QD) FEEDERS 
CONTROLS 


B-I-F MAKES FILTER CONTROL 
AUTOMATIC...SIMPLE... ECONOMICAL! 


Auto-Central® Filter Control Systems Bring Push-Button 


D7 lero FE, OL vlene 


Economies to Cost-Conscious Communities! 


PROVEN DEPENDABILITY 
IN PUSH-BUTTON 
FILTER PLANTS 


Installations at: 


Rockville, Maryland 
Alexandria, Virginia 
Lexington, Kentucky 

U. S. Steel, Fairless, Pa. 
Philadelphia, Pa. (Queen Lane) 
Marshall, Texas 

Greenwich, Conn. 


Put your filter plant under push-button control . . . save time, 


money and increase reliability. One operator, pushing one 


Greensburg, Pa. 
Washington, Pa. 

E. St. Louis, Hl. 
Tonawanda, N. Y. 
Ft. Lauderdale, Fila. 
Huntington, W. Va. 
Ardmore, Okla. 
Port Arthur, Texas 
Joplin, Mo. 


button, starts the automatic sequencing of all valves in the 
filter backwash cycle . . . starts a high speed recorder which 
eliminates need for log entries and computations. 

Result: reduced operating time, elimination of human error, 


manpower released for more important duties. 


System also permits economical arrangement of physical 
plant, lowers initial cost . . . automatically assures precise 
control of backwash cycle, provides reliability never possible 


with manual systems. 


Industries 





BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 


METERS * FEEDERS * CONTROLS / CONTINUOUS PROCESS ENGINEERING 


For complete details, request 


Bulletin 480.20-1. Write B-I-F Industries, Inc., 


350 Harris Avenue, Providence 1, R. |. 








